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Britain’s widest standard range of jig 
bushes are available in sizes and types 
to meet every requirement .... and 
usually immediately from stock too. 
Plain and headed press fit, fixed and 
slip renewable types to B.S.S. 1098/ 
1953, as well as serrated types for 
moulded jigs, etc. 


Write for catalogues and wall charts... - 
free on request. 
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for even greater efficiency - the improved... : Ww f 


13’ swing PRECISION | | Y 
LATHE (13-1) |, 


mum MULTI PLATE CLUTCHES GIVE FORWARD & REVERSE SPEEDS. 
mmm MOTOR HOUSED IN BASE SAVES FLOOR SPACE. 
MEP COARSE PITCH & FINE FEED RATIOS. 





TELEX No. 51-123 





KEIGHLEY ENGLAND 


LIMITED 


We manufacture > 13-30” SWING ENGINE LATHES + SURFACING AND BORING LATHES + TOOLROOM LATHES 


Peon eth © eee Rem PLET SENT OF REQUEST 
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Oiling the wheels of industry— 


CONFECTIONERY 


For every modern industrial process there is 
a specialised grade of Sea Shell Lubricant 


leadership in lubrication 


ES 





Copies of this advertisement (in colour) can be obtained from Shell-Mex and B,P. Ltd. 
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Irrespective of the type of production — whether of 

wire, sheet, strip or tube — the Birlec range of bright 

annealing furnaces meets all requirements for the 

heat treatment of high-carbon and low-carbon steels, 
nickel-based and copper alloys. For batch production, 
furnaces of the pit, bell and elevator types are 

available ; where continuous handling is preferred, 

roller hearth, pusher and mesh belt furnaces can be 

supplied. Birlec designs are based on experience 

gained in thirty years of furnace construction. 


BIRLEC LIMITED Bi 





LONDON . SHEFFIELD - GLASGOW -: NEWCASTLE-ON-TYNE 


SM/B 3013H 
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As members of a community, we are dependant re 
on one another. Our whole organisation is based ta 
= 
on this simple fact. Ss) 
The renowned M & C Sales and Technical service = 
is our contribution to the urgent = 
day-to-day needs of British Industry. ; 
2 
° 
Qa 
2 
°o 
~ 
Photograph by courtesy of 
f) Messrs. British Olivetti Limited : 
+ = 
LU] ta 
2 
= 
« 
-) 


Monks & Crane Ltd 





BRITAIN’S FOREMOST DISTRIBUTORS 


SM/MC2862 
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...Shelve... |... feed parts 


ett... 


ee - reach, grasp, carry, lift; turn, clamp and filt. Hymatic Automation, therefore, has a place in your pro- 


Hymatic Automation is thus invaluable in the automatic gramme of productivity improvement. 


and selective transfer of parts from one process to the next, | Perhaps in your Works, too, there are jobs where it is poss- 


from conveyor to conveyor; in unloading one machine and _ ible for people to burn or cut themselves, strain or crush 


loading the next; or in quick clamping to hold parts during _ themselves, lose fingers or even a hand; or perhaps there 


machining. All designs of Hymatic Automation are made are jobs for which you just cannot find people. 


for specific tasks but are readily adaptable to others. | In all events CONSULT ; 
Hymatic Automation covers the whole problem—the de- fA : 
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sign of the circuit—the machine—the means of control. Hymatic Fae 
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THE HYMATIC FNGINEERING CO. LTD. DEPT. HA.84 * REDDITCH * WORCGS. —....— —— 
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Have vou considered 


the advantages of magnesium 





As part of their technical service to all magnesium users, MEL make available 

a wide range of descriptive literature. Whenever a strong, light, metal fabrication 
is being considered, an invaluable guide to the application of magnesium 

will be found in the booklet MEL Magnesium Fabrication Facilities. 

More and more manufacturers are specifying this lightest of structural metals for a wide 
variety of fabrications. Magnesium is strong, easily welded and possesses very good 
deep-diawing characteristics. Magnesium machines twice as fast as aluminium, ten times 
faster than steel, giving an excellent surface finish. Usually no cutting fluids are 
required, and because of magnesium’s good machinability tools have a long life. 

These and other advantages of magnesium fabrications are being brought to 
every industry by MEL. Their Fabrication and Assembly Shops at Clifton Junction, 
Manchester, are entirely devoted to magnesium; they were planned and equipped 
with only magnesium in mind. 

Magnesium fabrication is fully discussed in the booklet 
MEL Magnesium Fabrication Facilities. You can obtain a copy by writing to 
Magnesium Elektron Limited, 21 St. James’s Square, London SW1. 


kill dead weight with magnesium 











Our SMALLEST miller 
still a BIG machine 





Nothing small about our Model ‘O’ range of horizontal 
milling machines. However hard the going, short of 
obvious overloading, they can take it. That’s because 
they are solidly, generously, heavily* built for a lifetime 
of honest service with the absolute minimum of 
maintenance. 


20 different variations on an extremely rigid central 
theme: hand or automatic feeds; large range of spindle 
speeds right down to 150r.p.m. 

Angular contact ball-bearing spindle and ball-bearing 
arbor bracket allow spindle speeds up 

to 4000 r.p.m. 


*Weight of model illustrated 9 cwt. (1008 Ibs.). 
Tables sizes 184" < 5”, 174” & 5” and 12” < 44’ 


Write for fully illustrated leaflet 


ADCOCK & 


P.O. Box 22, Ash Street, Leicester. 


SHIPLEY 


Telephone : Leicester 24154 - 5-6. 


LTD 


Telegrams & Cables: Adcock Leicester, 
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Max Am pays for himself 


It is perhaps to be expected that any efficient equipment will pay for itself 
fairly quickly. What is not expected, and what invariably draws glad cries 
from the delighted owners, is the way in which, having paid for himself once, 
Max Am goes on doing so again and again. The reason is twofold : 

Max Am boosts productivity up to 600%, (ask our customers !) and causes 

a permanent slump in operating and maintenance costs. Happy the man 
with Max Am in his works! And the beauty of Max Am, apart from 

his cheering way of producing more for less, is his infinite flexibility. 

Sir, if you have a process or sequence into which you would like to see some 


zip put — get onto Max Am right now. 


x1 














A thrifty lad is Max Am. Brought up 
to have a proper respect for £.s.d. 






















No cov requests for further education 
before he'll condescend to work : no 
temperamental demands for time off: 
Max Am gets on with the job at 
speed, and with so little fuss that he 
very quickly repays his cost price. 











Productivity 

with knobs on 
This short-stroke pilot 
valve is one of a range 
which includes more than 
100 others hand, foot, 


i TUM ARAL A . . 
sii pilot, pressure or solenoid- 


operated. They work with 
each other or combine with 
mechanical. hydraulic, elec- 
tric or other controls to 
form integrated systems. 




























Valves, Cylinders and Airline Equipment 
THE CLIMAX ROCK DRILL AND ENGINEERING WORKS LIMITED 


Carn Brea, Redruth, Cornwall 
Telephone Camborne 2261 

4 Broad Street Place, London, B.C.2 
Telephone London Wall 5111 


One of the companies of the world-wide Holman Organisation, 
which has agents, branches and technical representatives 
throughout the U.K and in 84 other countries 
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BRIGHT STEEL BA 


Rounds (drawn, turned and ground) 
Hexagons, Squares, Flats, 
and Special Sections. 












Mild, Freecutting, Casehardening, 
Carbon and Alloy steels. 

Supplied to A.I.D., Admiralty, 
B.S. 970 and customers’ 
own specifications. 











. ee 


EXORS. OF JAMES MILLS LTD. 


BREDBURY STEEL WORKS WOODLEY. NR. STOCKPORT 


Telephone: WOODLEY 2231.(10 lines) Telegrams: ‘'MILLS'’ PHONE WOODLEY 
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Ltd, Cowick Hall, Snaith, Goole, Yorks. 


London 
New York 
Milan 
Manchester 
Bradford 
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The application of electronic profile turning and boring 
equipment to the Webster and Bennett range of vertical 
boring mills opens up a wide new field of uses for these 
versatile machines. Although specifically designed for 
copying applications, when not required the electronic 
control may be disengaged and the machine operated as a 
standard machine under mechanical control. 

Machine capacities range from 36” to 72” chuck diameter, 
and machines can be supplied with or without the electronic 
profiling equipment. 








WEBSTER & BENNETT LTD., COVENTRY, ENGLAND 
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~ BLACK. & DECKER ~ THE TOOLS FOR EVERY INDUSTRY 


XV 















7° SANDER-GRINDER 


A heavy duty model, in- 
valuable for continuous 
production work. Easy to 
handle, with immense 
power. Makes light work 
of metal cleaning, de- 
rusting, tool-sharpening, 
grinding, etc. 




















+” H. D. HOLGUN 


One of 16 drills available, 
ranging from 4” H. D. 
Holgun to Ii” H. D. Drill. 
Ideal for construction, 
assembly, maintenance 
and repair work in any 
material from wood to 
steel. 

















10” BENCH GRINDER 


6”, 7” and 8” models also 
available. Powered by 
constant speed motors 
and adaptable for buffing, 
wire wheel brushing, 
grinding and tool sharpen- 
ing. Pedestal mountings 
can be supplied. 














WE CAN SHOW YOU HOW 


A demonstration without obligation, under your own site conditions will convince you that 
Black & Decker tools can effect tremendous savings in time and labour in your business. 


Send coupon, or telephone to 
BLACK & DECKER LTD., HARMONDSWORTH, MIDDLESEX - West Drayton 2681/9 
—or your nearest branch 


rn i Jones! POMPE icv ewvanvnczy cca cateacntauséd inex cinesovs Lestesnicicaneuyis 

Birmingham Crompton Road, Long Acre, Birmingham 7. 

») « Bac ¥ | 

Phone: East 3411/2. ADEIRESO MR: bee td Sparta RARE Dy Rt Oe 
Bristol 29 Broad Street, Bristol 1. 

Phone: Bristol 25781. POUTUUTTOTOOOOET TOIT ee 
Glasgow 126 North Street, Glasgow, C.3. 

ROUOSHIBGROR SY FER Ot issu cae vanalscasdatencdues consent cttata Caduba ca Wasendesuenecucccasccesbuvie 
Leeds 13 Greek Street, Leeds. 

Phone: Leeds 34361. LLL Lc) Oe ees RAE Pee me ee ay RD ¥ 
London 378/380 Holloway Road, London, N.7. I am interested in a demonstration of the following 

Phone: North 3256. 
Manchester Knott Mill. Manchester, 15. PIs iacvce seeds cecacssxecsvesssenes scanquucessepusaacestesayitess 

Phone: Blackfriars 8865. 

No. 103A 


Nottingham 27/31 Wollaton Street, Nottingham. 
Phone: Nottingham 47333. 

Newcastle 126/128 Heaton Road, Newcastle. 
Phone: Newcastle 655710 and 656700. 


Other tools in the range include 
Saws, Orbital Sanders, Shears, 
Screwdrivers, Valve Refacers, 
Valve Seat Grinders and Hammers. 


USERS TECHNICAL 
ADVISORY SERVICE 

For free advice and assistance 
on the operation and 
application of Electric Tools, 
write to the Users Advisory 
Service, Black & Decker Ltd., 


Harmondsworth, Middlesex. 


ELECTRIC TOOLS 


Smee's 1.A. 15 
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Streamlined 


SERVICE 








C4 ECAUSE we have equipped and staffed our organisation 


/ technically and specifically to deal with all the 

Reais problems of modern metal cleaning, we are able to 
pio ude the right process and the right product to meet any unusual 
requirement. Consultation with “SA.C. technicians 1s the 


streamlined way of getting the answer which saves you time and cost 





SUNBEAM ANTI-CORROSIVES LTD. 


CENTRAL WORKS - CENTRAL AVENUE + WEST MOLFSEY + SURREY 
Telephone: Molesey 4484 (5 lines) Telegrams: Sunanticor, East Molesey 


Manufacturers of 


STRIPALENE *« FERROCLENE + ALOCLENE *« FERROMEDE ° BRAZOCLENF 
(Regd. Trade Marks) 


APPROVED BY ADMIRALTY, WAR OFFICE AND AIR MINISTRY 
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The now famous Norton G Bond enters the 
field of toolroom grinding! 


This is really great news to the many who have 
already discovered its cost cutting qualities in 
Cylindrical, Centreless, and Internal Grinding op- 
erations and in surface grinding with Segments. 
For G Bond Alundum wheels have proved equally 
efficient in the precision grinding of the hardest and 
toughest tool steel. Holding the abrasive particles 


just long enough for maximum cutting action 
G Bond wheels- 
Cut Freer, Faster, Cooler Do more work per wheel 
Hold corners better Dress easier 

Grind more pieces per dressing 


NORTON GRINDING WHEEL COMPANY LTD. 


With all G Bond Wheels you can 
take faster cuts in expensive, 
heat-sensitive steels without draw- 
ing temper. They’ll reduce tool 
spoilage, give you closer toler- 
ances and smoother finishes, with 
fewer wheel changes and machine 


adjustments. 
This is “Cutting Costs with 
Norton”? with a vengeance — and 


with increased quality too! Your 
Norton or Alfred Herbert Repre- 
sentative will help you obtain the 
right Norton G@ Bond Wheels for 
your toolroom require- 
ments — or write direct. 
Youraction. plusG Bond 
action, will help you 
produce more at lower 

cost. And that’s what we YY) 
all want to do to-day! ‘i/t# 






Welwyn Garden City. Herts. Telephone : Welwyn Garden 4501 (10 lines) 
Enquiries also to ALFRED HERBERT LTD. COVENTRY. 





XVil 


NGW/GB/I15 






























The Institution of Production Engineers Journal 


The best bright steel bars 
—bar none! 


As steel stockholders Macready’s Metal Company 
meet the pressure of an intensely competitive industry 
with stream-lined service and the highest quality stocks. 
Twenty well known lines are handled 
in the large and efficiently planned warehouse in Pentonville Road, 
ensuring fast delivery and exact response 
to the customer's specifications. 
Known throughout the steel industry, Macready’s Usaspead Service 
is 2 guarantee of quality, aecuracy, 
and prompt delivery 


MAGREADY’S METAL COMPANY LTD 








This is an example of All- 
Welded Machine Bed Plates 
manufactured by this Com- 
pany. The photograph shows 
how well the complications 
of modern machine practice 
can be overcome by this 
modern method {resulting in 
great economies. .o 


We can profile cut any shape in mild steel 
from }” to 6” in thickness. Our products 
are clean cut and necessitate the minimum 
of machining and finishing. They make for 
large economies in reducing the number of 
operations Send your enquiries to:- 


Bolton Railway Wagon & Ironworks Co. Ltd. 
Rc oy lines) BOLTON, Lancashire. Telegrams 


“WAGON” BOLTON 

















HQ 





200 TON PRESS 


MODEL C.28 











One of a wide range of general purpose, 
blanking, piercing, raising and forming 
presses built by HORDERN, MASON & 
EDWARDS LIMITED. 





Capacity 200 tons. 





| Very rigid constuction. (Frame re- 
inforced with four high tensile steel 
bars shrunk into position). 





- All steel gearing. 


"A press of proven excellence for 


robust work. 





You are cordially invited to visit our works 
where modern manufacturing methods and over 
seventy years of accumulated experience com- 
bine to produce the universally acclaimed 


H.M.E. high grade power presses. 





HORDERN,MASON & EDWARDS LTD. BIRMINGHAM 24. ENGLAND 


TELEPHONE ASH field 1671! 
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There are no better diamond tools than those manufactured 
by Impregnated Diamond Products Limited of Gloucester. 


eS 
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Machining of your castings and fabrications 
is now made simple by using the recently introduced 

Milnes Heavy Duty Fine Boring machine, which combines 
robustness with the accuracy and ease of handling normally associated 
with smaller fine boring machines. 

Features include 
SLIDING HEAD mounted on double V-ways carrying spindle 
with No. 50 taper, mounted in precision taper roller bearings. 
Boring Tool remains at FIXED DISTANCE from spindle bearings 
ensuring machining of any number of bores under the same conditions, 
and facilitating maximum possible accuracy. The need for FIXTURES 
is reduced as various types of positioning devices are available including 
length measuring rods as well as precision scales fitted with magnified 
optical Verniers. 

The many special features incorporated in this machine demand your 
special study. 





SPECIFICATION 


Working surface of the table .. .. .. 48” x20’ 
Traverse of table, horizontally .. .. 30” by hand 
Traverse of table, vertically .. .. 15” by power 
Boring head traverse .. .. 20” with power feed 


and rapid traverse 
Maximum facing diameter .. eaiihoe kee 30” 
Main spindle driving motor .. .. .. .. Shap. 
SOLE AGENTS 
ROC] C KWEL ‘LL For further particulars write or telephone TODAY 
WELSH HARP, EDGWARE RD., LONDON, N.W.2. 
TEL: GLADSTONE 0033 
ALSO AT BIRMINGHAM—TEL: SPRINGFIELD 1134/5 - STOCKPORT—TEL: STOCKPORT 5241 - GLASGOW-—TEL: MERRYLEE 2822 


a a 


MILNES 


MACHINE TOOL LTD. 

















XX1l 





Vhe Institution of Production Engineers Journal 


build your own storage racks as you need them 












5 TON CAPACITY 


Interlocking 


rack 


Store any length, any capacity 





erect and dismantle—and the most economical 
steel stock and pipe storage racks on the market. 
Made of welded steel channel in units weighing 
only 20 pounds each, **U-Racks” can be quickly 
set up anywhere in your plant for temporary or 
permanent steel stock storage. 

“U-Racks” are tier type units which fit snugly and 
safely together. Increased storage capacity, mini- .» 
mum floor space and simplified inventory con- 
trol are a few features of these Rack units. 


penne 


‘ 
{ Rack “U-Racks” are the simplest—easiest to 
ecwennese 
} 


ag 


eae 








ENGINEERING LTD. 
408A Montrose Avenue, Slough Trading Estate, Slough, Bucks. 


PLANTS: Connelisville, Po Gardena, Calif. U.S.A. Slough, Englond 
Farnhom P. Q. Canada, 
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The 


GROUP 


B. 0. MORRIS LIMITED 


Extensions to our Portsmouth Factory now permit us 
to offer to Industry the facilities for Machine Tool Rebuilding 


which previously have been available only to 


Machines up to 10 Tons can be rebuilt to 
any desired standard but will normally be rebuilt to 
SCHLESINGER LIMITS 


as modified by the recommendations of 


OUR REPRESENTATIVES 
are freely available to inspect your plant in situ. 


Enquiries 


415 Commercial Road Briton Road 


PORTSMOUTH COVENTRY 
Portsmouth 71653 Coventry 508! 
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IN this corner of engineering ? 
In your life as an engineer you’ve seen plenty of changes. vi —t 





: 






Changes in techniques. Changes in planning and production 





methods. Changes in ail aspects of engincering—except one. “ 
But when you review the methods of fixing machines to 

the floor, you’ll find there have been few real improvements in 
the technique over the last hundred—even two hundred 

years. Most heavy machinery is still bedded or bolted down; 


_. 


and while that practice lasts, so will the headaches it brings. 
Bedding or bolting down makes the machines boss of the shop. 
They, not you, dictate production patterns. You’ve seen a 
production line idle while one breakdown is dug out. You’ve 
seen floor-space wasted because the floor won’t stand drilling. 
You’ve seen work spoiled by structure-borne vibration. And 
while your machines stay immobile, you can’t do a thing about it. 


a 
; 
; 


\\ 


Modern machine tools belong on \ 


GLAND UNDE i 

— IN EN R LICENCE Time for a change 

“Barrymount”’ Self-levelling Machine Mounts bring 
mobility to your machine shop. Machines stand free 
on them: they cannot ‘walk’, their vibrations are 
damped. Yet you can install new plant in minutes. 
even on floors that won’t stand drilling. You can 
replace breakdowns, replan your entire line, just as 
quickly. You can even loan machines between shops 
for peak periods. No bolting, no shimming. No more 
work spoilage through vibration or operator fatigue. 


Want to know more? ae 


You are welcome to free, detailed literature from: CEMENTATION (MUFFELITE) LTD., 20 ALBERT EMBANKMENT, LONDON, S.E.II. (TEL: RELIANCE 6556) 


MAD 


FROM BARRY conTROLS INC: OF U-S-A- 





- 
a 
\ 
oS 





SELF LEVELLING MACHINE MOUNTS 


“BARRYMOUNT” and “BARRY B MOUNT” are Registered Trade Marks 





Y 


SN 
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AUTOMATION 


has arrived for you — if you are concerned in 
any way with MAKING SMALL THINGS IN 
LARGE QUANTITIES 














UP TO 14 OPERATIONS 


PERFORMED SIMULTANEOUSLY 








With the Compass Mark VII w 
Automation Base you have : — 


*% [he advantages of a multi-operation machine 
at the lowest practical cost. 


%* Wide adaptability for efficient quantity 
production of many different items. 


%* All movements cam controlled and therefore positive ~~~ 
— unvarying — easy to maintain. 
* A basic Production Unit that is quickly and easily 





- : i 2 vn e 

: — a - ide range . jobs. — er es : TECWHICAL DATA : 

fo an end the Compass is always ready for the next. e@ Table surface measures 36” x 32” — Height of table is 32”. Alh.p.motor @ 

: @ is fitted as standard. e 

: 00 IT YOURSELF : Fourteen Push-rod stations—each with straight line motion up to 2” cam— : 

YOU CAN T L @ controlled by simple automatic-lathe type plate cams. e 

@ Push-rods not required can be blanked off. e 

: “ , 9? 

Your “know-how’”’, plus the Compass Base enables you : Workpiece Carrier plates up to 18” dia. accommodated, with 6, 8, 12 or 2 
= m sae : : 

2 to set up the perfect special purpose machines for your @ 24-station indexing at will. e 

. 1 : . @ Pick-off gears give 30 selected cycle times from ¢ sec. (240 per minute) e 

business. Your own toolroom supplies the tooling. e eid ; = ) Sree e 

if e 10 secs. (6 per minute). Indexing period can be varied at will from ° 

Your ideas stay your own — you keep your secrets. The @ 20° min. (1/18th of cycle) to 180° max. (4 of cycle). e 

| machine remains personal, confidential — giving you a . : 


S ©00000808080880888088888S88888ESESE8ESEEEEEEEE 
lasting lead over competitors. 


BIG ADVANTAGES FOR MACHINE DESIGNERS 


6) 


MACHINE TOOL BUILDERS SAVE TIME AND MONEY 


The Compass Base saves valuable time — designing time, skilled labour 
time, machine construction time. In buying the base half your job 
is done — and you make a useful profit without effort. You handle 
much more business much more profitably by using the Compass. 


The Compass Base prevents waste of valuable designing time. Adaptable, 
economical in space and costs, supplying an admirable standard for 
modern planning, the Compass Base helps you to get more designs ‘‘ off 
the Board ’’ — and enables you to achieve a degree of standardisation 
in special purpose machine design that has hitherto been impossible 





A COMPASS MARK VII AUTOMATION BASE POINTS THE WAY TO MORE PRODUCTION 
Saves Labour — Time — Space. Cuts Costs. Increases Productivity and Profits 


Send for full particulars to The Sole Selling Agents in the U.K.: 


Messrs. KELLAM & BROOKE LTD., Trinity House, Hales Street, Coventry 
Tel.: Coventry 5047 (who will also design and supply tooling if required) or 


The Patentees and Manufacturers : 


BRISTOL REPETITION LTD., Machine Tool Division, Bristol 2. Tel.: Bristol 78055 
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Dyson’s for laboratory 
controlled DIECASTINGS 


In addition to B.S.I. control of Zine Alloy 
B.S. 1004 Die Castings produced by us—all our pro- 
ARB ¥Y A.1.0 duction in other metals is subjected to 
strict quality control by our laboratory. 


In spite of the high standard imposed our 


LICENSED UNDER THE B.S.I. 


DYSON & CO., ENFIELD (1919) LTD., SOUTHBURY WORKS, PONDERS END, MIDDLESEX. TEL: HOWARD 1484 
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FINISHED GROONO 





TWO SIZES ... FOUR FACES... 
. . + IN 30 SECONDS! 


...that is the phenomenal pro- 
duction rate achieved by _ the 
STANDARD MOTOR CO. LTD., 
COVENTRY, on the grinding of the 
large and small ends of connecting 
rods, as shown. Stock removal 
from each face is up to 0.080in., and 
uniformity of size on each pair of 
faces is held within 0.00lin. The 
infeed method of grinding used here 
gives considerably increased life to 
the grinding wheel, compared with 
plunge cutting between fixed 
ae Wheels. 





















FOR HIGHEST PRODUCTION IN FLAT GRINDING 





OUTPUT CAN BE INCREASED BY OVER 
100°, ON A ROWLAND DUPLEX 
SURFACE GRINDER. 


Send us your problem. 


F.E. ROWLAND & COMPANY LTD., CLIMAX WORKS, REDDISH, NR. STOCKPORT 


*Phone: Heaton Moor 302! "Grams: Heroic 
SOLE EXPORT AGENTS: DRUMMOND ASQUITH. (SALES) LTD. HALIFAX HOUSE, STRAND, LONDON,W.C.2. PHONE: TRAFALGAR 7224 
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Paterson Hughes mechanical handling equipment in planning 4 satisfactory handling scheme. Paterson 





provides a complete system for smoother, quicker Hughes are conversant with the handling needs of 


production. Nearly 30 years’ experience in handling every industry: This knowledge: combined with their 
goods and materials of all types has resulted in long experience in this specialist field and the closest 
the desig and manufacture of the most efficient possible collaboration with the clientat all stages, Prom 


handling equipment in service today- pn ox 


Thorough knowledge of precise requirements is vital superb, modern equipment in the best possible way: 





MECHAN. 
ICAL HAN. 
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3 yinsiohol porsscciath arbi GLASGOW LING ENGINEERS AND CRA 
DGBASTON hace aah 2172-4 . NE MAKE 
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PATERSO RD HO 
N HUGHE USE BEDF 
S . =-DFORD 
ENGINEERING SA 8 CHATHAM ¢$ STREET LONDO 
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Vertical Boring © 
and 











SNA 


High table speeds, infinitely 
variable. 


Anti-friction bearings fitted 
to spindle. 


Drive through variable-speed 
commutator motor. 














Cross-rail automatically 
clamped and unclamped when 


raising or lowering. BRIEF SPECIFICATION 
Maximum swing with side head. . . 49 in. 
IMMEDIATE DELI VERY FROM Maximum swing without side head . $3 in. 
LONDON SHOWROOMS Maximum distance between table — 
, a rail head toolholder « 3a 
(subject to prior sale) Teele Glpmeter wll tlt hc 46} in. 


Infinitely variable speed from 3.55-150 r.p.m. 
Variable speed motor output . . . . 27kW. 





Weight of machine .... . . 15,600 kg. 











@ULSO 
The Selson Machine Tool Co. Ltd 


41-45 MINERVA ROAD, NORTH ACTON, LONDON, N.W.10 B00 
Telephone: Elgar 4000 (10 lines) Telegrams: Selsomachi, London, NW 10 teh 
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we STAMP/INGS ALLIANCE LTO. 
8B/RMINGHAM 


Although designed primarily for 
the machining of light alloys, a wide range 
of speeds and feeds gives the ARCHDALE 
18” VERTICAL remarkable scope on many 
other materials. A typical example of this 
versatility is seen at the Birmingham 
works of Stampings Alliance Ltd., where 
it is applied to good effect in sinking 
cavities in chrome—nicke!—molybdenum 
die steel. There are 18 spindle speeds 
ranging from 79 to 2,000 R.P.M. and 4 rates 
of longitudinal table feed for each speed. 
The spindle has rapid and fine vertical 
adjustment and the sw.velling head 
machine gives up to 45 inclination each 
side of the vertical 


RCHDA ': 


VERTICAL 


JAMES ARCHDALE & CO. LTD., BIRMINGHAM 16 
A member of the Staveley Coal and Iron Co. Ltd. Group 
SOLE SELLING AGENTS: ALFRED HERBERT LTD., COVENTRY 
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to precision-grind 
cylindrical parts: 
plain, tapered, 
shouldered, 
special form, 
multi-dia. 








B.S.A. design makes the adoption of the 
centreless grinding method—one of the 
fastest means of finishing cylindrical parts 
—even more advantageous. 

Refinements in the B.S.A. No. 4 machine, 
3” dia. capacity, include: extremely fine 
feed of the grinding wheel by micrometer 
head, and micro-controlled adjustment of 
the work base. The control wheel not only 
tilts for through-feed work, but swivels to 
allow fine angular correction and, although 
excessive wheel truing is thereby obviated, 
there is a separate truing slide for each 
wheel head. A related machine will take 
work up to 63” diameter. B.S.A. centreless 
grinding machines are deserving of full 
consideration. 

















yyy 


Sole Agents Gt. Britain 


Stechford 3071 
401 


B.S.A. TOOLS LTD 
BIRMINGHAM « ENGLAND 


BURTON, GRIFFITHS & CO.LTD. 
KITTS GREEN . BIRMINGHAM 
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Araldite 
tools 
shape the 
future 






Model of part of D.H. 110 tail fin for assembly jig 
checking, constructed in glass fibre reinforced Araldite resin 
and accurate to within a few thousandths of an inch. 
Photo by courtesy of The de Havilland Aircraft Co. Ltd. 


The recommended techniques are simple and easily 
acquired. Full details and practical assistance are 
available upon request. May we send you a copy of 
our new publication on Araldite for tools, jigs and 
fixtures ? 
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Tooling techniques with Araldite resins are being adopted more and more 
widely. Models, jigs, fixtures, patterns and metal-forming tools, includ- 
ing hammer forms, stretch blocks, rubber press tools, drop-hammer and 
draw dies, can all be made by simple methods with virtually no machining 
and a minimum of skilled manual work. Araldite tooling resins are used 
as gravity cast mineral-filled mixtures or with glass fibre mat or woven 
reinforcement, the latter providing strong, dimensionally stable, but 
lightweight surfaces and structures. Advantages of Araldite in tool- 
making include ease and speed of production, low production costs, light 
weight and ease of handling, negligible shrinkage on curing, accuracy 
of reproduction, dirrensional stability, durability, resistance to cutting- 
oils and die lubricants, resistance to moisture and chemical attack, with 


consequent safety in storage. 


Araldite epoxy resins are used 


for bonding metals, porcelain, glass, etc. 


for casting high grade solid electrical 
insulation 


for impregnating, potting or sealing electrical 
windings and components 


for producing glass fibre laminates 
for making patterns, models, jigs and tools 
as fillers for sheet metal work 


as protective coatings for metal, wood and 
ceramic surfaces 


Araldite (gxeaynayin 


Araldite is a registered trade name 





Ae ro Resea re h Li m ited A Ciba Company + Duxford + Cambridge - Telephone: Sawston 2121 
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Vi é 5 a 
Electronic caeennes Tool Control GeaA) 


provides the rey answer “St 


























SELF-CONTAINED: 
COMPUTER IS NOT REQUIRED 








Exclusive FEATURES OF THE 
E.M.I. EQUIPMENT 


For further details please apply to:- 
E.M.I. ELECTRONICS LTD. 
Industrial Applications Division Dept. 5MT) 
HAYES, MIDDLESEX, ENGLAND 
Telephone: HAYes 5055 


+ Complicated profiles cut 
in one operation direct from 
dimensional information. 


+ The equipment is completely self- 
contained and does not need a 
computer or computer service. 

+ Cutter diameter compensation 
unit available, allowing different 
size cutters to be used with the 
same Punched Tape. 

+ Systems available for 2 or 3 
dimensional control. 
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THE NEW TOWN C.E.2. 
HEAVY RADIAL DRILLING 
MACHINE 














All electric Radial Drilling Machine. Sizes 5’, 6, 7, 
and 8’. 18 speeds. Range 15 to 850 r.p.m. 8 feeds. 
Will drill 3” from solid in mild steel, or 3$” in cast iron 
and tap 2” Whit. in mild steel. 


PAE: UE 

















ESTABLISHED 1903 


Fred* Town & Sons Ltd 


HALIFAX - YORKS -+- ENGLAND 
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HOMOCARB 


Drip-Feed 
Gas Carburising Furnaces 


with 


Positive Instrument control of carbon 





CONTINUOUS instrument record of the percent carbon in a furnace carbur- 
ising gas is now available to you as easily as atemperature record. It shows the 
percent of active carbon in the atmosphere of the L. & N. Homocarb furnace, 
and therefore the surface carbon content of the parts being treated. And further, 
the actual percent carbon is entirely under your control—the carbon you get is 
Heat Treatment the carbon you set on your Microcarb control instrument. 
This carbon control unit is of major importance in that it results in a tre- 


Furnaces for : ‘ = 
mendous increase in the versatility of our world-renowned Homocarb electric 


Carburising gas carburising furnace. In addition to its original function of case carburising it 
can now be used for carbon restoration and homogeneous carburising. In carbur- 

Steam or Air he : ; ; 
ising, for instance, excess carbides can be prevented; networks and retained 
Tempering Austenite can be eliminated, this reducing rejects and lengthening the life of 
Nitridi the product. Carbon restoration and homogeneous carburising, previously 
ervenng. difficult or impossible to control on production work, are now thoroughly 


practicable. 

Consideration of the above facts will suggest to you that its vastly increased 
versatility makes the Homocarb furnace an almost indispensable item of Heat 
Treatment equipment. 

Our Technical Staff are at your disposal to suit your convenience. Meanwhile, 
literature from Dept. M.M. 


INTEGRA, LEEDS & NORTHRUP LTD. 
183 Broad Street Birmingham |5 
Phone: Midland 1453/4 Telegrams: Flometer Birmingham 


British made in Birmingham 


XXXV 








XXXVI 


The Institution of Production Engineers Journal 


Theo de MNOSHAP AY 









































See how xerography works—and 
study its application to your business 





37/41 MORTIMER STREET 


Agents and 





RANK-XeroX LIMITED 


representatives 


oS eraeen eee: 


e 


lee CHOW! 


Faster than any copying process you have 
seen before. Electrostatic reproduction— 
without darkroom, chemicals, or sensitized 
emulsions. Recently introduced into Britain 
by Rank-Xerox Ltd., xerography extends 
the scope of offset lithography. 





Xerography is already established as the fastest, 
most versatile and economical method of making 
‘masters’ of documents, typescript, drawings and 
printed matter for duplication. Xerography is a 

DRY electrostatic process, requiring no darkroom, 
chemicals, or sensitized emulsions. It is as simple to 
use as this four-stage picture sequence demonstrates: 


1 Material to be copied is placed face down on the plate glass 
top of the XeroxX ‘SS’ or ‘VR’ camera. 


2 The plate is charged in the Model ‘D’ Processor and placed in the 
XeroxX camera. The image of the material being copied is exposed 
directly to the charged plate through the camera lens. 


3 Developing powder is now cascaded over the surface 
of the plate several times. The powder is attracted only to 
the positively-charged image areas of the copy. 





4 After development, the offset ‘master’ is placed over the image on 
the XeroX plate, and the powder image is transferred by an 
electrical charge. By placing the ‘master’ in the XeroX Heat Fuser 
for a few seconds, the powder image is fused to forma 
permanent image. The ‘master’ is now ready for printing. 


From first to last stage the operation takes no more than 
three minutes. 


Viv company is interested in how it can cut office 
printing costs and speed the production of Com- 
pany literature through the new copying process 
of xerography. Further details, please . . . 


Name 


Company address 





LONDON - W.I MUSeum 5432 


| 
| 
1 
‘ 
| 
| 
| 
Position | 
| 
| 
| 
| 
| 
| 
| 
| 


throughout the world 
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The NEW LIGHTWEIGTH 
‘“‘ARO-BROOMWADE’’ 
Pneumatic Hoist 

101” xX 5” dia. 

Lifts }-ton at 25 ft. per minute 
‘Pull’ or ‘Pendant’ Control. 
Weights: ‘Pull’ type 29 Ibs.; 
‘Pendant’ 34 Ibs. 

Easily Handled by one man. 
Expertly designed. Precision built. 
Ideal for Machine Shops and Loading 
Bays. 

Cuts out crane waiting time and... 


SAVES YOU MONEY 


Write now for full details 
See this hoist at the Building Exhibition 


“ARO-BROOMWADE” Pneumatic 
Tools are manufactured by Broom 
& Wade Ltd., to the designs of the 
ARO Corporation, Bryan, Ohio; 
leaders in the U.S.A. in the 
development of light pneumatic 
tools for industry. 








Visit Stand 309, R 


aa oo and 316 @ 
BROOMWADE = 


National Hall, 
Olympia 


AIR COMPRESSORS & PNEUMATIC TOOLS 13th-27th November 


Your Best Investment 


BROOM & WADE LTD., P.O. BOX No. 7, HIGH WYCOMBE, ENGLAND. Telephone: High Wycombe 1630 (10 lines) Telegrams: “Broom”, High Wycombe, Telex. 
518C SAS 
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DOUBLE SIX 
| for long runs. . 
a did, 


yy T7 Nyy 





For specially long runs or whenever the duty is oe 
very severe, Double Six Super Die Steel is recom- ban 
mended — the somewhat higher cost is recovered 
many times over in the extra production life of 
the tool. 

The highly alloyed composition gives it a cutting 
edge which will last longer than ordinary die steels: 
it is non-shrinking, and suitable for intricate 
sections. 

Our records show some outstandingly long pro- 
duction runs achieved by this superior die steel. 
Write for full information. 
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PIERCING and BLANKING TOOL in Double 


Six steel for piercing and blanking fans for electric 
motors. Hardened and tempered to Rockwell 60 PAYS a THE LONG UIN 
“C” scale. Production 40,000 between regrinds 
on 18 gauge mild steel strip. Photograph by 


courtesy of Brook Motors Ltd., Huddersfield. 


To EDGAR ALLEN & CO. LTD. sieinissl 


SHEFFIELD 9 


Edgar Allen ¢ Co. Limited 


IMPERIAL STEEL WORKS - SHEFFIELD - 9 


Please post data on ‘“‘Double Six Die Steels’ to 


PMR. ca ku can ccasoe eens a pawnerasdecesccd aesmereetiee 


Qh | Post the coupon to-day for this Booklet — 
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Britain's most advanced electro-pneumatic conveyor 


(Covered by British and Foreign Patents) 


AUTOMATICALLY PERFORMS THE FIVE FUNCTIONS IN MATERIALS HANDLING 


WVWJ@§ ” GV] GVWAW@WV@WMMV0/’ — WVVMMMYeJMWYWMwwwwwwwW_e«ww’“ Mw 





=> CONVEVOR 1 
mum CONVEYOR 2 alee 
UNLOADING 
TABLE 
j TRANSFERS Stanrun avtomarticaLty transfers 2 LOADS AND UNLOADS Stanrun 
preselected loads from one conveyor to any others and AUTOMATICALLY loads and unloads preselected trolleys 
at variable speeds. at speed. 


lll _—" M§VV™YWWVMMMUl ddl, 


au CONVEYOR 1 
=>) conve : LOADED 
pee eee G 2 TROLLEY 
sae@ RECIPROCATING = s STOP UNLOADED 
CONVEYORS ix J : oe LOADED 
4 > TROLLEY UNLOADED 
1 TROLLEY 





3 SELECTS "AND MARSHALLS Stanrun 4 HOLDS AND RELEASES Stanrun 
AUTOMATICALLY selects and marshalls various compon- AUTOMATICALLY queues components in the correct order 
ents into their respective storage lines, then issues them for a given process. Trolleys await their loads before 


in the required sequence. continuing the production cycle. 


ae’: LsEs~~—,~-: MMMM —— lila 
Y 






= ANOTHER 


LOADED 


_ 








REGISTERED TRADE MARK 


g RAISES AND LOWERS Stanrun avromaric- DEVELOPMENT 
ALLY raises and lowers specified trolleys. The operator 
can predesignate loads. 


; ; . OUR REPRESENTATIVE WILL CALL ON 
STANRUN is the most fully automatic and flexible conveying YOU ANYWHERE IN THE WORLD 
system available. Yet it is surprisingly quick and economical to install. 


It has already been proved by constant use in some of Britain’s GEO. W. KING LTD., $.18 ARGYLE WORKS, STEVENAGE, 
largest factories. HERTS. TEL.: STEVENAGE 440 
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Three men... do the work of ten 





This installation of Pacera automatic The saving per annum in labour costs 
power-feed machines paid alone was some £3,000, 
for itself within less than a year. which was greater than the 
Three men now handle the ten machines, where installation cost. In addition, output is double 
ten men were formerly needed. what it was——on some jobs, treble. 


ITD 16 BERKELEY STREET, LONDON, W.1. 
W. J. e Telephone: Mayfair 6417 


The Technical booklet ‘A Guide to 
Increased Production’, illustrating 
Pacera air-hydraulic equipment, is 
gladly sent on request. 
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ENGIN 
WATER COOLERS 


In any process in which heat must be 
removed by water, very attractive 
financial savings can be secured by 
continuously re-cooling and re- 
circulating the water. 


Consult us on your needs. 


HEENAN & FROUDE LTD ENGLAND 


C57 


WORCESTER 
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WomeProtile Grinding 


Traverse-ground angles 
simplify form production 


Although the principle of operation on_ this 
machine is based on a pantograph controlled optical 
system for the production of irregular contours, 
when the required profile includes angular forms, 
these can be more simply produced by utilising the 
multiple slide arrangement of the wheelhead (see 
sketches). 


This is composed of a series of slides and guides 
and by setting the cross slide and longitudinal 
slide to the angles required angular forms can be 
ground by traversing, using the pantograph and 
microscope at the end of the angle for checking 
purposes. 


Clearance angles can also be ground as part of 
this forming operation without affecting work 


AA ee setting. 
EBetbwsshsilsestes kluats psphials 





The wheelhead. Multiple slides 
and guides provide universal 
angular movement. 






The wheelhead, seen in the 

upper illustration, is composed of a 

series of slides and guides. By setting the cross 
slide and longitudinal slide to the required angles, illustrated 

in the sketches above, regular forms in the profile can be 

WORK RANGE ground by direct traverse, using the pantograph and micro- 


nN sq” scope only at the end of the angle for checking purposes. 


Depth of Form 24” 
Maximum thickness 3” 


wicK™M AN @RGL IM IT ED 


MACHINE TOOL DIVISION, BANNER LANE, COVENTRY 
Telephone: Tile Hill 66271 
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“Automatic Production - 


Change and Control” 


Publication of the Papers presented at the Harrogate Conference 
in July last is concluded in this issue of the Journal. A separate 
publication, containing a full Report of the Conference, including 
the Discussion Group Reports presented to the Third Plenary 
Session, is in course of printing, and copies will shortly be 
available, on order, at the special price to members of the 
Institution and those non-members who attended the Conference. 
of 20s. per copy, plus Is. postage and packing charge. (The 
published price will be 30s., plus 1s. postage and packing charge.) 

The Report, which will be a complementary volume to 


“The Automatic Factory —- What Does it Mean ?”’, will be 
produced in the same size and format, with board covers, and 


may be ordered from : 


THE PUBLICATIONS DEPARTMENT, 
THE INSTITUTION OF PRODUCTION ENGINEERS, 


10 CHESTERFIELD STREET, LONDON, W.1. 
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DISCUSSION GROUP C4 


THE CONTROL OF QUALITY IN 





AUTOMATIC PRODUCTION 


by JOHN LOXHAM, C.G.1LA., M.I.Mech.E., M.I.Prod.E. 


After completing an apprenticeship with Messrs. W. L. Holland and Sons, 
Preston, Mr. Loxham acquired varied experience with a number of engineering 
firms as Assistant Foreman and Foreman. He later spent some time with 
Leyland Motors Ltd., as a jig and tool draughtsman. 


In 1930, he became Chief Jig and Tool Draughtsman and later Assistant 
Production Manager at Platt Bros. Ltd., Oldham, and two years later was 
appointed Responsible Lecturer in Production Engineering and later Head of 
the Engineering Production Depariment at the Northampton Polytechnic, 
London, where he established the first National Certificate Course in Production 
engineering, and set up the first Technical College Machine Tool Laboratory. 
By analysing measurements taken on parts made in this Laboratory, Mr. 
Loxham discovered that great practical benefit could result from the use of 
measurements to control production processes in industry, and accordingly 
decided to return to industry with the object of developing a range of British 
fine measuring instruments for use in engineering workshops, and also of 
experimenting in the techniques of management and labour relations. 

In 1939, he became Manager, and was later appointed to his present 
position of Managing Director, of The Sigma Instrument Company Ltd., 
Letchworth, where he has had considerable success in achieving his aims. 





Mr. Loxham has travelled widely and has lectured on subjects associated 
with technical education and the control of quality in engineering production 
in many parts of the world. In 1946, he was awarded the Sir Joseph Whitworth 
Prize by the Institution of Mechanical Engineers for his Paper on “An 
Experiment in the Use of a Standard Limit System”, and the City and Guilds 
of London have recently conferred on him the Insignia Award in Technology 
in the field of Mechanical Engineering. 


Among his many activities, Mr. Loxham is a Member of Council of the 
Scientific Instrument Manufacturers’ Association and The Gauge and Tool- 
makers’ Association ; a Governor of the National College of Horology and 
Instrument Technology ; a Governor and Chairman of the Engineering 
Advisory Committee for the North Hertfordshire Technical College; a 
member of the City and Guilds Advisory Committee in Instrument Making and 
Maintenance ; and Chairman of the B.S.I. Committee on Limits and Fits, and 
a member of several other B.S.1. and 1.8.0. Committees. 


conclusion to draw from such evidence is that our 





1 Paes ng lai production as it will be considered 
in this Paper, consists of either continuous, self- 
repeating or push button impulsed fully automatic 
manufacturing cycles. By elimination of human 
judgment or influence, the process becomes one which 
is Operating under the influence of natural laws. 
These natural laws being part of the fundamental 
laws of nature are 100° reliable. They never fail 
to conform to a fixed, and in some instances, a known 
pattern of behaviour. Instances may occur when it 
appears that the fixed and known pattern of 
behaviour is not being followed, but the only correct 


676 


knowledge of the law governing that particular 
pattern is inadequate. With such a set of unique 
circumstances as a basis, the problem of controlling 
the quality of the parts produced becomes a 
fascinating and, from a commercial standpoint. a 
very well worthwhile human endeavour. 


A detailed study of current practice in fully 
automatic production processes shows that more than 
80°, can be classified in one or other of the following 
two groups :- 





FURTHER CHARACTERISTICS OF GROUPS A AND B 








GROUP A 
Characteristics of Stable 
Manufacturing Processes 


GROUP B 
Characteristics of Unstable 
Manufacturing Processes 





Type of machine 


Single and  multi-spindle auto-lathes, 
auto-single and multi-station milling, 
broaching and boring machines, blanking 
and forming presses, moulding machines, 
precision forging machines, die casting 
machines, etc. 


Cylindrical, external and internal 
grinding machines, centreless and 
surface grinders. 





Type of cutting 
or forming tool 


Tungsten carbide, diamond, ceramic, high 
speed steel. High carbon and alloy punch 
and die steels. 


Wide range of grinding wheels. 





Relatively large number, usually three 
to 12. 


Relatively small number, in most 
cases one ; occasionally two to five. 





Very slow. Tools reset at intervals of 


four to eight hours. 


Very rapid. Machine may require 
re-setting every three to 15 mins. 





Complex and lengthy operation. ‘Tool or 
die may require regrinding. 


Very easy. Usually small angular 
rotation of feed wheel or depression 
of feed control button. 





; 

l : : 
No. of dimensions 
to be controlled 

j 

Rate of change 

f of size with time 
Adjustment of 

machine for con- 
trol of size 

Method of control 


By convenient and accurate measurement 
enabling machine setter to observe degree 
of stability of manufacturing process, and 
also the size of all important dimensions 
on the part in relation to the tolerance 


Fully automatic control of size by 
using feedback from measuring 
device to make machine  self- 
adjusting for size control. 











boundaries. 








Standard of 
Accuracy 
four. 








Most existing tolerances can be divided 
by two and in some cases divided by 


Most existing tolerances can be 
divided by two and in some cases 


by five. 











GROUP A 
Production processes where the drift in size in 
relation to time is very slow and, in consequence, 
the process can be considered stable from the 
standpoint of dimensional change. 


GROUP B 
Production processes where the drift in’ size in 
relation to time is rapid and, in consequence, the 
process must be considered as unstable from the 
standpoint of dimensional change. 


Further characteristics in the above two groups 
are given in the Table above. 


Control of manufacturing process. 
Group A. Stable manufacturing processes 


The majority of automatic manufacturing processes 
in use in engineering workshops use cutting or 
forming tools made from material which is intended 
to withstand, for long periods and without serious 
deformation, the abrasive action imposed by the 
process. If, as is customary, it is possible to add very 
fine tolerances to the arrangements whereby spindles 
rotate about fixed axes, slides move along straight 
lines parallel or at fixed angles to the axes about 


which the spindles are rotating, a stable manufac- 
turing process has been created. 


The above conditions are possible of attainment 
and from a commercial standpoint they are very 
desirable. One of the purposes of the present Paper 
is to describe a technique which indicates to the 
person in control of the process the extent to which 
these attainable and highly desirable conditions are 
satisfied. 

The diagram in Fig. 1 illustrates a simple part on 
which the author carried out early and very simple 
experiments. The chart shows the measured size 
of 15 parts produced consecutively on a 5-spindle 
automatic lathe. Prior to measurement, the 15 parts 
had all been inspected by a limited fixed anvil type 
caliper gauge and all parts were declared inside 
tolerance and the setting of the machine as com- 
pletely satisfactory. Individual measurement revealed 
that the spread of size in this small group of parts 
was excessive, and that this was primarily due to 
three of the parts being substantially smaller than the 
remainder of the group. Further investigation showed 
that the three small parts had all been produced on 
spindle No. 4 of the 5-spindle machine, and that 
this condition had probably existed for about two 
years. Four hours’ maintenance service to the 


machine completely corrected the fault. 
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CHART SHOWING RESULT OF INSPECTING ONE DIMENSION ON 
THREE GROUPS OF FIVE PARTS PRODUCED CONSECUTIVELY ON 
FIVE SPINDLE AUTOMATIC LATHE 


Fig. 1. 


In practice the problem is more complex than as 
illustrated by “Fig. 1, because parts produced on 
automatic lathes and similar automatic equipment 
must usually satisfy a predetermined standard of 
dimensional accuracy on_ several dimensions 
simultaneously. An example taken from current 
practice which illustrates this more typical condition 
is illustrated in Fig. 2. 


In the part illustrated, the specification demands 
that 10 dimensions be produced simultaneously to a 
clearly stated predetermined tolerance. In_ this 
experiment, 15 parts were produced consecutively 
on a 5-spindle automatic lathe and carefully measured 
on the 10 specified dimensions. The measured sizes 
were plotted as shown on the chart (Fig. 2). About 
90 minutes were spent measuring and plotting the 15 
sizes. The analysis of the results took only one 
minute and revealed the following important 
technical information :- 


1. Dimensions No. 3 and 4 are seriously unstable ; 
they follow a similar pattern, and the produc- 
tion equipment is in urgent need of adjustment. 


2. Dimensions No. 1, 5 and 8 are fairly satisfactory, 
but are not considered sufficiently stable for an 
ideal production process and some _ small 
improvement is desirable. 


3. Dimensions No. 2, 6, 7, 9 and 10 are very 
stable, but dimensions No. 2 and 6 are near the 
boundaries of the tolerance and_ further 
investigation is necessary to discover the 
direction in which the ‘size will drift as 
production proceeds. 
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An examination of the diagram and a knowledge 
of the tooling on the machine shows that the drift 
of dimension No. 2 will be towards the centre of the 
tolerance and no tool adjustment is necessary. The 
drift of dimension No. 6 will be towards the limit 
of minimum size and this tool must, therefore, be 
adjusted either immediately or in the very near 
future. The diagram also shows that dimensions No. 3 
and No. 4 are two adjacent diameters and on 
examining the tooling on the machine producing the 
part, it was found that both diameters were produced 
by the same form tool. The instability of these 
two dimensions was, therefore, due to the lack of 
consistency in the movement of the slide carrying 
this form tool. Further investigation proved this 
diagnosis to be true and about 30 minutes’ 
maintenance on the machine corrected the fault. 


The above two simple examples show the value 
of investigating the stability of processes when for 
efficient production the process is of a character 
which should remain stable for long periods. 


Many attempts have been made by investigators 
operating in different countries to provide a system 
which would supply the above type of data in a 
convenient form and at a low cost, but up to the 
present no system has been generally adopted because 
of excessive cost of obtaining this clearly useful infor- 
mation. In an age when mechanisation is reducing 
the cost of many operations from office accountancy 
to the manufacture of supersonic aircraft, it is logical 
to consider whether mechanisation can assist in 
reducing the cost of providing important dimensional 
information concerning the manufacture of mass 
produced parts, and present this information 
promptly and in a manner which is easily understood 
by the persons requiring the information. The next 
section of this Paper describes a system designed to 
satisfy this need. 


Conditions to be satisfied for ideal control 


Consider the control of the manufacturing process 
used to produce the part illustrated in Fig. 2: 
Machine : 5-spindle automatic lathe. 

Part: As illustrated in Fig. 2. 
No. of dimensions to be controlled : 10. 

The ideal inspection unit should satisfy the 
following conditions :- 


1. All dimensions must be inspected simultaneously. 


2. Tolerance boundaries for all inspected 


dimensions must be clearly shown. 


3. The equipment must show clearly and 
accurately the measured size of each dimension 
inspected and the disposition of this size in 
relation to the particular tolerance boundary. 


4. The equipment must indicate the direction in 
which size of each measured dimension can be 
expected to drift as production proceeds. 


5. The equipment must indicate promptly, clearly 
and accurately the dimensional stability of the 
manufacturing process associated with each 
dimension inspected. : 
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Chart showing result of 
inspecting 10 dimensions + 
on 15 parts 
consecutively on the 


The equipment must be ot a type which can be 
set to a high standard of accuracy by means of 
a relatively inexpensive setting master. 

Errors due to gauge makers’ tolerance and 
gauge wear or their equivalent, must be reduced 
to a degree which makes errors from these 
causes of no commercial significance. 

The equipment must be suitable for percentage 
inspection and of a type which can be used 
by the machine setter, the patrol inspector or 
any other authorised person. If required, it 
inust also be suitable for final 100° inspection 
in special circumstances. 

Standard parts must constitute a large per- 
centage of the equipment. 

The users’ own staff must be able to adapt 





the equipment to the inspection of a wide 
range of different components. 
















The author is not aware of any other important 
requirement which must be satisfied by the ideal 
inspection unit, but if readers think any serious 
omissions have been made, it is hoped that they will 
be reported during the discussion following this 
Paper. 


The bench type multi-dimension inspection unit 
illustrated in Fig. 3 has been designed to satisfy the 
above conditions and to inspect the part illustrated 
in Fig. 2. The extent to which this unit satisfies the 
10 specified conditions is given below :- 

1. Condition No. 1 is_ satisfied because all 

dimensions are inspected simultaneously, 
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CHART SHOWING RESULT OF INSPECTING TEN DIMENSIONS 
ON FIFTEEN PARTS PRODUCED CONSECUTIVELY ON THE SAME MACHINE 
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MARKER SHOWING TOLERANCE LINE 


{nspection unit 


in Fig. 2. 


BE EXPECTED TO ORIFT. 


Condition No. 2 is satisfied because, as 
illustrated in Fig. 3, a clearly marked tolerance 
band is provided, which is never narrower than 
4” and never wider than 6”. This tolerance 
band forms part of an indicator panel carrying 
uniformly divided scales with an effective length 
of 10”. The above conditions are made possible 
by the use of standard microvalve units of the 
type illustrated in Fig. 4, which provide 
magnifications varying from 100 to 10,000. 

Condition No. 3 is satisfied because the indi- 
cating device incorporates a _ multi-tube 
manometer unit as illustrated in Fig. 3, and 
the measured size of each inspected dimension 
and its disposition in relation to the tolerance 
boundaries can be clearly seen by observing 
the height of the liquid in each of the tubes 
in relation to their tolerance boundaries. The 
accuracy of measurement in the equipment 
being described is inside a tolerance of + 5%, 










































































of the work tolerance on all measured 
dimensions. 
i 
ib 
. 
A 
‘ ‘3 
i. 
\ 
a 
reece 








Sa ea 


Ag 


ee OE Oe 








RE 


4. Condition No. 4 


o 





{__|m 
SCREWED BODY 


N’ 


MICROVALVES 


THESE ARE MADE IN 3 TYPES AND IN 3 LENGTHS 
5 
PLAIN CYLINDRICAL BODY ig DIA. (oiac’ GAUGE SLEEVE 


PLAIN CYLINDRICAL BODY @ DIA 


Fis. 4. 


SAME DIAMETER AS iaaiaaaied 


ae 
ye fea f cs 
+ 5 + | p= ~~ | 
8 | | 4 | 

















2° x ity UNS. 2A. 


Pe 


NT OF 
NDING TO 10” MOVEMENT OF LIQUID IN 





Fig. 4. 


10 iS 


TOLERANCE. 


SCALE 


LENGTH OF 
REPRESENT ING 


“4 § 67989 





CODE NUMBER OF NEEDLE REQUIRED (Ssrntieok 





DIAGRAM ILLUSTRATING RANGE OF STANDARD MICROVALVES 


TO OBTAIN THE CORRECT MICROVALVE IT IS NECESSARY TO QUOTE = 


TO MOVEMENT NEEDLE IN 0-000!" 
MANOMETER TUBE 
iso 200 


20 30 40 50 75 100 300 400 500 750 1000 


' 2 3 4 5 Le] iS 20 28 OW 40 50 60 


TOLERANCE IN THOUSANDTHS OF AN INCH 





THE CODE No. OF NE 
THE LETTER DENOTING ype OF BODY. 








is satisfied by the sign 
illustrated in Fig. 3 and appearing just beyond 
the tolerance lines towards which size is 
expected to drift as production proceeds. 
Condition No. 5 is satisfied in the following 
manner :- 

When a part is placed in the inspection unit 
the size of each dimension inspected is indicated 
by the height of the liquid in each of the 
separate tubes. By means of a signal retaining 
device, it is possible to retain the result of 
inspection on the indicator panel after the part 
has been withdrawn from the inspection unit. 
When the second part to be inspected is inserted 
in the inspection unit, the section of each of the 
10 pneumatic circuits connected to the 
measuring units takes up a pressure correspond- 
ing to the size of the part being measured, 
while the portion of the pneumatic circuit 
incorporating the indicator tubes remains at a 
pressure corresponding to the size of the first 
part. 
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Fig. 5. Standards Room report on part as illustrated in 
Fig. 2 selected as setting master, 
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Fig. 7. Example of simple type of universal tooling used to 
adapt standard microvalves to inspection of wide range 


of parts. 
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Fig. 6. Machine setter 
adjusting height of 
liquid in manometer 


tubes to coincide with 
marker lines correspond- 
ing to known size of part 
selected as setting master 


and illustrated in Fig. 5. 


By depressing a foot pedal, the 10 pneumatic 
circuits take up pressures corresponding to the 
size of the 10 inspected dimensions on the 
second part, and as this change takes place 
the height of the liquid in each of the indicator 
tubes moves from the position where it 
accurately indicated the size of the first part 
to the position where it accurately indicates 
the size of the second part. By observing the 
magnitude of this movement and its relation to 
the magnitude of the tolerance, it is possible to 
observe the relative difference in size between 
the two parts and from this the stability of 
the manufacturing process associated with each 
inspected dimension can be assessed. 

When a production process of the type 
illustrated by the diagram shown in Fig. 2 is 
investigated by the technique described, it 
requires an inspection operation occupying 
about one minute to expose the whole of the 
technical information obtained by plotting and 
analysing the diagrams shown in Fig. 2 which, 
as already stated, occupied about 90 minutes. 
Condition No. 6 is satisfied by using the tech- 
nique illustrated in Figs. 5 and 6. Fig. 5 is a 
reproduction of a Standards Room report on a 
good quality part selected as suitable for use 
as a setting master. Each inspected dimension 
on the selected part has been very carefully 
measured by the Standards Room staff and the 
deviation from nominal size tabulated. Marks 
corresponding to the carefully measured size 
on each dimension is indicated on the diagram 
panel by means of the small marker lines as 
shown in Fig. 6. The illustration shows the 
operation of setting the height of the liquid 
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in each of the manometer tubes to correspond 
to these marker lines. This operation is carried 
out when the calibrated setting master is in the 
inspection position and the indicator unit is 
thus made to indicate to a high standard of 
accuracy the known size of the part selected 
as a setting master on all inspected dimensions. 


7. The section of condition 7 dealing with tool- 
maker’s tolerance is satisfied by using the 
technique described in 6 above, and the section 
dealing with gauge wear is satisfied by 
periodically placing the setting master in the 
inspection unit and if drift has occurred due to 
wear on gauge anvils, or from any other cause, 
the effect of this can be eliminated by resetting 
the indicator unit as already illustrated in 


Fig. 6. 


8. The equipment illustrated is simple to operate 
and well suited to percentage inspection. It can 
also be used for occasional 100% inspection 
and, therefore, satisfies condition No. 8. 


9. In the case illustrated, which is typical of 
current practice, about 85%, of the equipment is 
built up from standard parts and this satisfies 
condition No. 9. A typical standard unit is 
illustrated in Fig. 7 and a simple inspection 


Fig. 8. Example of small universal inspection 
fixture using 97% standard parts to inspect 


part shown in sketch. 





fixture in which 97% of the parts are standard 
is illustrated in Fig. 8. 

10. Experience has shown that it is possible for 
skilled mechanics, without drawing office 
assistance, to build up fixtures for the inspection 
of simple parts and when drawing office 
assistance is required, it is of a type well within 
the capabilities of the average jig and tool 
draughtsman. This satisfies condition No. 10. 


Additional attachments or refinements 

The inspection technique and supporting equip- 
ment just described was designed to satisfy specified 
and fundamental inspection requirements. The 
technique may be further improved by the addition of 
attachments in much the same way that extra attach- 
ments or refinements may be added to cameras, 
microscopes and automobiles. ‘The following have 
proved useful in practice and can be incorporated 
in or added to, the standard equipment when 
required :- 

1. Investigations into the stability of automatic 
manufacturing processes will be undertaken on 
an increasing scale in future years and a need 
exists for a device which will automatically 
record this feature as part of a normal inspec- 
tion process. Fig. 9 illustrates a section taken 
from an automatic recording which shows the 
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Fig. 9. Part of record 
from automatic recorder 
designed to show degree 
of stability in = manu- 
facturing process used 


for producing each 


inspected dimension, 


Fig. 10. 
Permanent’ record of 
measured size of 10 
inspected dimensions 


recorded by disposition 
of holes in punched card. 
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degree of stability in a sample group of 100 
parts. The standard attachment will record 
up to 12 dimensions simultaneously and in the 
sample recordings illustrated, dimension No. 7 
is seen to be unstable while dimension No. 8 
is very stable and near the low limit of the 
tolerance. The attachment is designed for 
fitting to any of the standard inspection units 
described and is usually used for short tests 
only, so that it is possible by one recording unit 
to record the performance of many machines. 
An alternative method for permanently 
recording dimensional information about a 
manufacturing process is to arrange for the 
information to be tabulated, so that the data 
for single parts is grouped together instead of 
the data for single dimensions as illustrated in 
Fig. 9. The individual heights of the liquid 
in the manometer tubes of the liquicolumn unit, 
at the time of inspecting a particular part, can 
be permanently recorded by the disposition of 
punched holes in a punched card to an 
accuracy of about one-fortieth of the scale 
length, as shown in Fig. 10. This type of 
recorded data can be provided for all parts 
inspected, or for sample batches as required. 
When dimensional information is available in 
the form of standard type punched cards, it 
may be further classified and tabulated in many 
different ways, including the form shown in 
Fig. 9, by standard and usually existing office 
accounting equipment. It is possible auto- 


INSPECTION CARD 
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matically to calculate standard deviations, mean 
size and many other features. One new use for 
recording dimensional data on punched cards 
is to record the size of selected parts on cards 
as shown, and after some further operation 
which may, as in the case illustrated, be etching 
a forging or running test blades in an engine, 
carry out a further inspection operation and 
punch the new dimensional information on the 
same card. The difference between the spacing 
of the two sets of punched holes shows the 
change in size which has taken place during the 
process under investigation. 

A further application in the recording of 
inspection information on punched cards is to 
arrange for the machine to punch out 
automatically an inspection card of the type 
illustrated in Fig. 11. This card records the 
dimensions which are outside the plus or minus 
tolerance boundaries. The example illustrated 
forms part of a fully automatic inspection 
machine inspecting 56 dimensions simultaneously 
on a 6-cylinder crankshaft. A punched card 
is only issued when rejects are detected and 
the data provided by the card has proved of 
considerable value to the section responsible for 
rectification. 

One important feature of the liquicolumn type 
indicator unit, with its uniformly divided scale, 
is the ease and accuracy with which it can be 
set by means of a single calibrated setting 
master. 
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Punched card showing dimensions in error on 6-cylinder crankshaft automatically 
inspected on 56 dimensions simultaneously. 
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The almost insurmountable difficulties en- 
countered in the manufacture of high and low 
reject setting masters for very complex parts 
have caused the equipment to be used for final 
100% inspection. When this occurs the equip- 
ment must be operated at the highest possible 
speed. Cycle time and operator fatigue can 
be reduced if the need to study the inspection 
panel for each part inspected can be avoided. 
Arrangements have, therefore, been made for 
a green O.K., and a red reject signal light to 
be fitted in an easily observed position, and for 
the O.K. light to be automatically illuminated 
if all dimensions are inside tolerance. It is only 
necessary for the inspector to study the 
liquicolumn indicator panel when the red light 
is illuminated, indicating that the part is faulty 
on one or more dimensions. 

A further development in the field of automatic 
recording of inspection data is to use an auto- 
matic camera as illustrated in Fig. 12. The 
camera is usually arranged to produce com- 
plete coloured photographs of the liquicolumn 
indicator panel and up to 200 photographs can 
be made on a single film. The photographs 
are taken automatically without any action on 
the part of the operator, the camera and flash 
bulb being operated by an electrical impulse 
sent out from the base of the machine. The 
recorded information on the film is used for a 
variety of purposes, details of which are out- 
side the scope of the present paper. 

A system of recording dimensional information 
which is specially suitable for parts requiring 


inspection on a small number of dimensions is 
to make use of the strip type multi-pen recorder 
and instruments giving up to six simultaneous 
records are in successful operation. 

Fig. 13 illustrates a combined measuring unit 
and four-pen recorder designed to inspect the 
four important dimensions on a wide range of 
small shafts of the type used in watches, clocks 
and similar mechanisms. The results obtained 
from inspecting several sample groups of parts 
made on the same machine are all recorded on 
the same card, which is usually kept near the 
machine producing the parts. A reproduction 
of a typical card illustrating the results obtained 
in this instance by inspecting a group of nine 
shafts on three successive tests to investigate 
possible errors in the equipment, is included in 
the illustration. 


Control of transfer type manufacturing unit 


In line and circular track transfer type manv- 
facturing units form an important part of automation, 
especially in the great automobile and similar in- 
dustries in this and other countries. The efficient 
control of the quality of the parts produced on this 
high value and very high output type of plant is of 
great importance. Using the techniques already 
described, it is possible to provide one or more 
automatic inspection stations as part of the basic 
equipment. For maximum efficiency these units 
should be planned at the same time as the manu- 
facturing equipment. The indicator panel shown 
in Fig. 14 forms part of an inspection unit which 
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Fig. 13. Measuring instrument and automatic 4-pen recorder used to record simultaneously 
four important features on small shaft. 





satisfies all the known requirements for controlling 
the quality of the parts produced on this type of 
high production machine. The information and 
service provided by the unit includes the following :- 
1. By observing one complete cycle of the machine, 
the movement or absence of movement of the 
liquid in the manometer tubes indicates which 
dimensions are stable and which are unstable. 
It is the duty of the machine setter, the patrol 
inspector and finally, management up to the 
highest level to see that the whole of a pro- 
duction process which was planned to be stable 
is operating as planned. In practice, very few 
production processes satisfy this condition be- 
cause no means is provided for measuring this 
most important feature in engineering 
production. 
It is possible at any time production is in pro- 
gress to observe the accurately measured size 
of all inspected dimensions on the last part 
automatically inspected by the inspection unit, 
and to note the disposition of this size in re- 
lation to the tolerance boundaries. In_par- 
ticular, it is possible to observe the disposition of 
size in relation to the boundaries towards which 
size can be expected to drift as production 
proceeds. This information, together with a 


ho 


knowledge of the stability of the process, en- 
ables the machine setter to decide whether or 
not the equipment can be relied upon to con- 
tinue to produce 100°, good parts for a further 
specified period of time. 

3. If, because of unforeseen circumstances or lack 
of attention by the machine setter, the inspec- 
tion unit detects that a faulty part has been 
produced, the production line can be auto- 
matically stopped and an agreed type of alarm 
given. If because of the nature of the process 
it is decided that two or, if necessary, three or 
more consecutive rejects must be produced be- 
fore production is stopped, this can be arranged, 
along with a device which will suitably mark 
individual rejects or arrange for their auto- 
matic segregation. 

4. An automatic card punching unit of the type 
illustrated in Figs. 10 or 11 can be fitted to the 
machine if required. 

Separate “in the line ” inspection units 

In addition to the use of an automatic inspection 
unit of the type described, which forms an internal 
part of the automatic transfer line, this new tech- 
nique can be used for separate inspection by hand, 
semi-automatic, or fully automatic machines, situated 
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Fig. 14. 
Indicator panel from 
automatic inspection unit 
used on in-line transfer 

machine. 
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Fig. 15. Inspection machine for controlling 


turning operation on 6-cylinder crankshaft.  [Sijpgupeesennecsnminintesisesists 


at the end of a transfer line or between machines in 
a normal type production line. Such equipment is 
usually used for percentage inspection and may 
cover the work of one or several machines. ‘Two 
typical machines used for this type of inspection are 
illustrated in Figs. 15 and 16. 


Conclusions from study of control techniques for 
stable manufacturing processes 

_ The simple philosophy on which the whole of the 
foregoing technique is based is that it is good engin- 
eering and good sense to provide the person in con- 
trol of a complex manufacturing process, such as 
that carried out on a multi-station automatic pro- 
duction machine, with the means whereby he can see 
both clearly and quickly the nature and the magni- 
tude of the changes in quality of the product which 
occur as production proceeds. 

Accurate measurement most certainly reveals that 
changes which are important and significant do 
occur, and whose presence current inspection tech- 





niques do not reveal. ‘This clearly unsatisfactory 
condition cannot continue indefinitely, and it is 
hoped that the proposals put forward in the Paper 
provide one possible fruitful solution of this import- 
ant and interesting problem. 


Group B. Unstable manufacturing processes 

The wide range of grinding machines in current 
use form an important group of manufacturing equip- 
ment which, because of the relatively rapid break- 
down of the grinding wheel, require frequent 
adjustment to maintain accuracy of size in parts 
produced. The type of adjustment required on 
modern grinding machines to compensate for wheel 
wear is usually a simple operation consisting of a 
small angular rotation of a feed wheel or operating 
a push button and it, therefore, becomes a relatively 
simple matter to apply feed-back from a measuring 
head to the machine, so that it becomes fully com- 
pensating for changes in size due to wheel wear or 
any other cause. 
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The following are considered to be a good cross- 
section of the many forms of grinding machines in 
current use and will be used as examples to demon- 
strate typical modern methods of control :- 

1. Plain cylindrical grinders (traversing type). 

2. Plunge-type cylindrical grinders (e.g., external 

crankshaft grinders). 

3. Cylindrical grinders arranged to produce parts 
to a predetermined fit tolerance. 

Through feed centreless grinders. 

Plunge type centreless grinders (e.g., grinding 
five-stepped shaft). 

6. Surface grinders (e.g., vertical spindle machine 
with segmental wheel). 

Internal grinder (e.g. bores 14” or larger in 
diameter, and suitable for inspection during 
grinding). 


ose 


~I 


Plain cylindrical grinder (traversing type) 

A very effective and simple method of applying 
efficient control to a plain cylindrical grinder is to fit 
a grinding gauge which will enable the operator to 
view the size of the part continuously during the 
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Fig. 16. Inspection machine for controlling 
assembly of aluminium plates in high 


accuracy variable condenser stator unit. 


grinding operation. With this easily obtained and 
highly accurate technical information, the operator 
can manipulate the machine manually, and the task 
of producing high quality parts is greatly simplified. 
A suitable gauge and indicator in use on a simple 
traverse grinding operation is illustrated in Fig. 17. 
A large number of parts were made_ without 
difficulty to a tolerance of 0.00002” on a 
machine whose inherent accuracy was, in itself, not 
suitable for high precision work of this type. The 
operation was possible by the ease with which the 
operator was able to make the necessary manual 
adjustments. An alternative type of grinding gauge 
for table mounting is illustrated in Fig. 18. 

If conditions can be established where the inherent 
accuracy of the machine 1s sufficiently high, and it 
can be assumed that it is satisfactory to measure the 
part at one place, and this measurement to be repre- 
sentative of the whole surface, it is possible to apply 
fully automatic control. An efficient type of control 
unit for cylindrical grinders is illustrated in Fig. 19, 
which shows, also, the rate of stock removal on a 
time basis. The curve in this illustration shows the 
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three selected sizes at which the controller operates, 
namely :- 

1. Change from rough to finish grind. 

2. Change from finish grind to spark out. 

3. Withdraw wheel at finished size. 

This type of controller can be used in conjunction 
with grinding gauges of the type illustrated in Figs. 
17 and 18. 

The above techniques have also been applied to 
high precision cylindrical grinders of the type used 
for finish grinding pistons for fuel injection equip- 
ment, and hydraulic gear of the type used on high- 
speed aircraft. This type of component demands 
that the fit between mating parts be held to extremely 
fine tolerance, and it is not uncommon for production 
grinders operating on fully automatic sizing cycles, 
and using equipment of the type described, to work 
on a quantity basis to tolerances of less than one- 
ten-thousandth of an inch. 


Plunge type cylindrical grinder (e.g., crankshaft 
grinder ) 

The standard three-stage controller can also be 
used in conjunction with the grinding gauge illus- 
trated in Fig. 20 which is designed specially for parts 
such as crankshafts which require large stock re- 
moval, and when near finished size, the ability to 
examine small errors in roundness on the part 
produced. 

A supplementary dial of low magnification is also 
provided on this gauge to indicate when the part 
is approaching the size at which the machine will 
changeover to fine feed. This supplementary informa- 
tion is useful for several purposes and, in particular, 
enables the operator to see that no very serious errors 
in roundness are present and that the part is cleaned 
up completely before starting the fine feed. 


Cylindrical grinder set to produce a predeter- 
mined fit tolerance 


On certain types of high precision work it is 
desirable to obtain the most accurate fit possible be- 
tween mating components, both of which should be 
held to extremely high standards of accuracy for 
geometric shape. The mating parts usually consist 
of a plain plunger which must fit into a plain 
cylindrical bore, which is usually made of good 
geometric shape by honing or other suitable means 
after finish grinding. This creates a condition where 
the cylinders vary in size over a relatively wide range, 
and it is required to grind a piston to each individual 
cylinder so that the predetermined fit tolerance is 
established. 

A completely automatic sizing arrangement has 
been developed to meet this need and equipment 
which can be fitted to standard automatic grinders 
is illustrated in Fig. 21. 

If it is required to use the above technique on 
manually operated machines, this can be done by 
using indicating equipment designed to show the fit 
tolerance and also the change in fit which takes place 
as metal is removed from the piston during the grind- 
ing operation. The equipment illustrated indicates on 
a single dial the difference in size between the 





Fig. 17. 


used on manually controlled cylindrical grinding machines, 


Continuous counterpoise type grinding gauge 





Table mounting type continuous grinding gauge. 


Fig. 18. 
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Fig. 19. Automatic control cycle suitable for use on 


cylindrical grinding machines. 


Fig. 20 (right). Three-stage controller of the type used 


to obtain the three-stage control illustrated in Fig. 19. 
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cylinder into which the plug is inserted and the 
piston which is being ground, and on to which the 
caliper gauge is operating. 


Through feed centreless grinder 

A simple form of control on a through feed 
centreless grinder is obtained by inserting a con- 
tinuous automatic gauging unit, of the type illus- 
trated in Fig. 22, in the outlet chute of the grinder 
and allowing this device continually to indicate the 
size of the parts as they leave the machine during 
normal production. 

In the equipment illustrated, special arrangements 
have been made to suppress the disturbance which 
would normally occur when the joint between two 
parts passes the jets of the air measuring system. In 
use it is found that the person in control of the 
machine, or any other authorised person, can at any 
time, and by simple observation, see very clearly 
the size of the parts as they are produced and, in 
addition, the disposition of this size in relation to the 
tolerance boundary. 

If the preliminary turning or grinding operation 
has been carried out in a satisfactory manner and 
the parts presented to the machine are inside the 
tolerance specified for parts prior to finish grinding, 
the change which will occur in the size of the parts 
as they leave the grinding machine will be a slow 
drift in an upwards direction due to the slow break- 
down of the grinding wheel. This slow change of size 
can be observed by the operator and it is possible to 
arrange for the parts to be manually graded into the 
appropriate categories, as shown on the indicating 
unit. When the size of the parts leaving the machine 
approaches near the top boundary of the tolerance, 
the operator can manually adjust the machine so 
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Fig. 21. Automatic 


control equipment of 
the type used to produce 
a predetermined fit 


tolerance. 


that the distance between the grinding wheel and the 
control wheel is slightly reduced, and observe the 
effect of this adjustment on the indicator, and by this 
means, bring the size of the parts produced near to 
the bottom limit. 

A further development of this simple technique 
is to replace the continuous indicator by the com- 
bined continuous indicator and recorder of the type 
illustrated in Fig. 23. This instrument enables the 
operator to observe continuously the size of parts as 
they are produced, and carry out manual machine 
adjustment and grading as previously described, but 
with the added advantage that at the end of each 
day, or after a particular batch of parts has been 
completed, it is possible to take from the recorder 
a stri’ of chart on which is an accurate record of all 
the changes in size which have taken place during 
the period under review. This simple strip of chart 
can now be accepted as the certificate of inspection 
for the parts produced, and under normal circum- 
stances, no further inspection is necessary. 

The instrument illustrated is also provided with 
two supplementary pens which, when set, will auto- 
matically draw the predetermined tolerance lines on 
the chart as it feeds through the instrument. Arrange- 
ments are also available whereby the speed of the 
chart can be changed over a wide range. For in- 
vestigation purposes it is found that a rapid chart 
speed reveals information of considerable value, while 
for normal production a very slow chart speed pro- 
vides all the information required. 

The technique for fully automatic control on 
through feed centreless grinders is to arrange for the 









spacing between the feedwheel and the grinding 
wheel to be automatically adjusted, as dictated by the 
equipment which is continuously and automatically 
measuring the size of the parts as they pass through 
the measuring head on the outlet side of the 
grinding machine. 





Fig, 22. Continuous measuring and indicating unit for 


use on through-feed centreless grinders. 














Fig. 23. Combined continuous indicator and recorder 


for use on cylindrical and centreless grinding machines. 


When fully automatic control is used, it is usual 
to use a gauging unit incorporating two pairs of 
measuring jets, one of which is designed to impulse 
the automatic controller, the second pair designed to 
operate an automatic recorder. The general arrange- 
ment of the equipment and the type of approximately 
self-repeating cycle which takes place during the 
normal production is illustrated in Fig. 24. 
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Pig. 24. 
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From the graph which shows the relationship be- 
tween size and time it will be seen that as breakdown 
of the grinding wheel occurs, the size of the parts 
produced is allowed to increase up to a determined 
size marked on the graph as “ upper control limit” 
The first parts to reach this size will cause the con- 
troller to send out an electrical impulse as shown 
in the diagram to an appropriate unit on the 
machine, which will rotate the feed screw or operate 
any other feed mechanism by a_ predetermined 
amount, the purpose of which is to reduce the size 
of the parts produced to the value marked on the 
graph as the “lower control limit”. Whether this 
automatic impulse to the feed mechanism causes the 
parts produced to be reduced to the predetermined 
value as planned depends upon a number of factors, 
the chief of which, is the ability of the slide of the 
machine to respond consistently to small increments 
of feed. 

If it is found that for any reason the infeed of the 
slide is in excess of the predetermined amount, and 
the size of the parts produced falls below the lower 
boundary of tolerance, a second impulse is automatic- 
ally sent out from the controller, which carries out 
the dual task of stopping the feed unit and operating 
a simple deflector chute shown in the diagram which, 
if situated about four feet from the measuring head, 
will prevent any faulty parts passing through into 
the O.K. box. 

The second pair of jets in the measuring head 
is used to impulse a continuous strip recorder of 
the type previously described which, for investigation 
purposes, can be run at a high speed and on normal 
production at much slower speed. As _ previously 
described the chart can be removed from the re- 
corder when required, and the strip of chart taken 
as a certificate of inspection for the parts which have 
been ground while the record was being drawn. 

For these cases where very high precision parts 
such as gudgeon pins must be produced at a high 
rate from turned blanks manufactured to a relatively 
wide tolerance, it is necessary to use several grinding 
machines followed by one or more centreless lapping 
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Automatie control cycle suitable for use on through-feed centreless grinders, 

















machines to obtain the fine degree of surface finish. 
To meet this need, grinding and lapping machines 
have been arranged in tandem as illustrated in Fig. 
25, with an automatic controller controlling size on 
the outlet side of each grinding and lapping machine. 


Arrangements can also be made for the size of the 
parts as they leave each machine to be continuously 
indicated on a liquicolumn unit, or continuously in- 
dicated and recorded on a multi-pen recorder which 
can cater for up to six records simultaneously. 


On the outlet side of the final machine a grading 
unit can also be provided which will automatically 
measure each part and deflect the part into an 
appropriate work container depending upon the 
grade of the pin produced. This is an ideal example 
of applying highly developed control equipment to 
production and arranging for the final inspection 
unit to be linked up with the production device so 
that it becomes part of the production equipment. 


Plunge type centreless grinder (e.g., grinding 
five-stepped shaft) 


Instances do occur in engineering production 
where it is necessary to grind several diameters 
simultaneously on the same shaft, and the case being 
reviewed is where this requirement is satisfied by 
grinding the shaft on a centreless grinder. The 
technique used is to arrange for the grinding wheel 
and the feed wheel to be shaped by means of high 














precision profile plates so that the profile of each 
wheel corresponds to the profile of the shaft which is 
to be ground. The technique of applying automatic 
control to such a grinder consists of making arrange- 
ments whereby the part, when finish ground, is 
automatically removed from the work-rest and passed 
into a measuring station where all five diameters are 
measured simultaneously. 


The result of inspection can be shown on a five- 
tube liquicolumn unit of the type described in the 
earlier part of the Paper or, alternatively, on a five- 
pen automatic combined recorder and indicator. The 
size of the part will increase due to wheel wear as 
previously described, and arrangements are made for 
the controller to be impulsed when a predetermined 
diameter, usually the largest diameter on the shaft, 
reaches the upper control limit. When this occurs, 
the setting of the machine is automatically adjusted 
so that all diameters are produced to a slightly 
smaller size near the low boundary of the tolerance. 


When this type of automatic adjustment has 
been made a large number of times, the irregular wear 
on the various surfaces of the grinding wheel will 
cause the spread of size between the various diameters 
being simultaneously ground to take up an objection- 
ably large percentage of the tolerance band, and it is 
when this occurs that the grinding wheel requires 
redressing. To cater automatically for this condition 
there is fitted into the controller, illustrated in Fig. 26, 
a predetermining counter which can be set to any 


Fig. 25. Group of through-feed centreless 
grinders arranged in tandem with automatic 


control fitted to each machine. 
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Fig. 26. 
Controller incorporating 
predetermining counter 
to impulse automatic 
dressing of grinding 
wheel and provide type 
of control illustrated 


in Fig. 27. 































jets 


Fig. 27. Type of control applied to plunge-type centreless 
grinder where five diameters are ground simultaneously. 
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agreed number, and after a predetermined number 
of shafts have been ground, the grinding wheel will 
be automatically redressed. 

When this has occurred, the next task is so to 
position the surface of the grinding wheel that it will 
produce a satisfactory part without any reference 
to the main gauging unit which measures the part 
after it has been finish ground. ‘To cater for this 
condition, a measuring jet is arranged to operate on 
a predetermined surface of the grinding wheel, and 
the wheel is automatically brought closer and closer 
to the control wheel until a predetermined distance 
has been established as set up by the clearance 
between the jet and the surface of the grinding 
wheel, as illustrated in Fig. 27. When this con- 
dition has been established, the part being ground is 
automatically transferred into the normal gauging 
head and a new part fed into the grinding position. 
Automatic size control is then switched in and pro- 
duction proceeds as previously described. 

Operating on this basis, it is found that it is 
possible to manufacture parts to tolerances of four- 
ten-thousandths of an inch including automatic re- 
dressing of grinding wheel. 


Surface grinder (e.g., vertical spindle segmental 
wheel ) 

There is a wide variety of surface grinders used 
in engineering production, but the one which will 
be selected to demonstrate automatic control in the 
present Paper is the type on which the spindle is 
mounted vertically and carries a large segmental 
type grinding wheel. It is used for heavy stock 
removal on such parts as cylinder blocks, connection 
rods, etc., and where the part from the rough stamp- 
ing or casting must be ground down to a predeter- 
mined size. ‘To meet this condition, it is necessary 
for the effective surface of the grinding wheel to be 
brought down to or controlled within a fine tolerance 
to a fixed distance from the moving platen on which 
the work is mounted. This moving platen on which 
the work is mounted can be considered as being in 
a fixed position in the vertical plane in relation to 
the main framework of the machine and it is, there- 
fore, permissible to mount a measuring jet in a 
fixed position in relation to the frame of the machine 
as illustrated in Fig. 28. The jet illustrated is 
arranged in a position where it can detect the position 
of the effective surface of the grinding wheel, but 
will not come into contact with the work being 
ground. 

When the wheel is rotating under production con- 
ditions the measuring jet is operating upon a grind- 
ing wheel of very rough structure and, in addition, 
is affected by the open spaces between the segments 
of the wheel. Because the equipment is operating as 
a rather complex type of comparator, these indeter- 
minate factors do not seriously affect the efficiency 
of the equipment, which operates to a high standard 
of accuracy because the effect of these factors is 
consistent throughout the whole of the operating 
cycle. 

Arrangements are made in cases of very heavy 
stock removal for the wheel to be slowly fed down- 
wards at a predetermined rate until the grinding 














wheel approaches the measuring jet and, if required, 
a three-stage cycle of operations, as illustrated in 
Fig. 19, can be carried out. 

The alternative arrangement is where a small 
amount of stock removal is required and it is 
necessary to keep the grinding wheel in a predeter- 
mined position in much the same way as that 
operating on a through feed centreless grinder. If 
this type of control is required the cycle of operations 
would be similar to that illustrated in Fig. 24. 


Internal grinder (eg., bores 12” or larger 
diameter and suitable for inspection during 
grinding ) 

In the process selected as the example for internal 
grinding, the grinding wheel and measuring contacts 
occupy the space shown in Fig. 29. When a true 
diameter is measured, two inspection contacts are 
used, as shown at Fig. 29(a). In certain circumstances, 
it is more convenient to use a_ single contact 
(Fig. 29(b)). In this latter case, the measuring 
device responds to a change of radius from the centre 
about which the part is rotating. When centreless 
internal grinders are used, the part is supported on 
rollers as shown by dotted lines in Fig. 29(b) and the 
equipment responds to changes in wall thickness. 

Machines used for this type of work usually in- 
corporate automatic wheel dressing at the end of 
rough grinding. It is, therefore, customary to fit a 
two-stage controller. When a preset size is reached, 
the Sigmatrol sends out an impulse to the electro- 
hydraulic control in the machines, which withdraws 
the wheel and initiates wheel dressing, The wheel 
then returns and continues to grind at a reduced 
rate. The measuring unit then detects when 
the part has reached finished size and_ the 
Sigmatrol sends out a second impulse which 
terminates the cycle. If automatic loading is used, 
the finished part is ejected, the chuck reloaded and 
the cycle repeated. 


Final inspection 


The philosophy advocated in the present Paper is 
that everything possible should be done to control 
the quality of the product at the only place where 
the quality of the part can be influenced, that is, 
during the manufacturing process. It is further 
claimed that this condition can be satisfied by the 
use of machine tools maintained in a high state of 
efficiency and under the control of highly skilled 
machine setters, equipped with measuring and, in 
some cases, automatic control devices of the type 
described in the Paper. 

If, after taking all possible care in the control of 
the manufacturing process, it is found that 
independent final inspection is desirable, this can 
usually be carried out most effectively by some form 
of mechanised final inspection equipment. ‘Two 
typical and highly developed final inspection 
machines are illustrated in Fig. 30 and 31, and are 
included as an indication of the type of facilities 
which are available for final inspection when this is 
required. 
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Fig. 28. 
control position of segmental-type grinding wheel on large 


Arrangement of measuring unit designed to 


surtace grinder. 


(Figs. 30 and 31 


appear overleaf ) 
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Fig 29 AARANGEMENT OF MEASURING ARMS IN 
————="= RELATION TO WORK AND GRINDING WHEEL 
ON INTERNAL GRINDER 


Fig. 29. Alternative arrangements of measuring contacts 


used on internal grinding machine. 
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Fig. 30. Final inspection machine making 
27 static and 29 kinematic checks on 
crankshaft and _ issuing punched’ card 
indicating dimensions in error on _ all 


reject components. 
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Fig. 31. Multi-dimension transfer type inspection pecting 59 dimensions on a complex part, and issuing 
punched card on which is recorded the measured sizeof each inspected dimension. 
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~ production — what an exciting 
possibility, and how convenient to produce goods 
without the difficult and embarrassing presence of 
workers! This line of argument was long ago 
rejected by all serious people, and if traces of it 
remain it is only because we, the executives of 
industry, have neglected fully to demonstrate that 
people wil! be an even more essential part of 
tomorrow’s production programmes. This truth 
emerged clearly from our Margate Conference and 
has been spoken from many platforms since. It needs 
constantly to be repeated and those who have 
organised this Conference have in their wisdom 
decided to provide you with a balanced diet, what 
tomorrow’s machines can do and the importance of 
tomorrow’s managers and men. 

To talk about people in an age of automation is 
not, perhaps, to choose as spectacular a subject as 
others on this programme. To talk about tomorrow 
more than today is even less popular as managers are 
not, in my particular experience, long-sighted. 
However, education is fashionable today and 
altogether I required little pressure to prepare a 
Paper which links automation to education, produc- 
tion to people, present to future. 


by Sr WALTER PUCKEY, 


M.1.Prod.E., F.1.1.A. 





About June, 1958, Birmingham College of 
Technology will make history by conducting the first 
final examinations for the award of Diploma in 
Technology (Engineering). During the following two 
or three years, probably 20 or more approved 
technical colleges will be preparing students for 
similar examinations in engineering and other tech- 
nologies, leading to the same award. ‘This award 
will represent a milestone in British technical 
education, and will be a tribute to the thousands who 
have helped to build a better road into Britain’s 
technological future. 

The Diploma in Technology Award, administered 
by the National Council for Technological Awards, 
under the chairmanship of Lord Hives, will be an 
industrial passport for increasing numbers of 
promising young men, who have just completed a 
four or five years’ course (usually sandwich) at good 
university standards. They will, we hope, be graduates 
with a difference. But how different will they be from 
the B.Sc.’s of London, Manchester and Durham ? 
And how different will be the jobs they fill, or their 
subsequent careers ? This Paper is an attempt to 
examine the Diploma in Technology in greater detail 
than my recent contribution to the Journal of the 
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Institution, and to relate it to some of the problems 
these young graduates will face in, say, 10 years’ time, 
when they really begin to give back to their firms, 
families and fellows, a significant amount of what 
will have been educated into them during their 
formative period. 

Any educational programme must have its sights 
set some years ahead, because the first, say, 15 years 
of educational life lay the foundations of an active 
life which might exist for another 60-70 years. In 
approving the Diploma in Technology courses, the 
Council has, therefore, tried hard to visualise the sort 
of conditions which will exist when the student 
reaches an age where he is likely to have control of 
those conditions. What are they ? A glance over 
the titles of the Papers presented at all conferences 
on automation held this year might convince you 
that no managers will be clever enough to control 
tomorrow's businesses. Many of us temper our 
regret at nearing retirement with our relief that we 
have lived only through the relatively peaceful period 
of two World Wars and one major slump. We feel 
sorry for our successors, but we have the inescapable 
duty of training them to be even more effective than 
we ever were, even if only to ensure that there will 
be enough profits earned to pay our pensions. 

We stand, technically, at an important junction, 
with many roads leading us by devious routes into 
the future. It is possible by taking a synoptic view 
to discern the general direction, at least to select a 
certain number of essential things required to be 
recognised by us, now, if our management succession 
is to be assured. Let me mention some of the most 
important. 


(a) The increasing status of technology 

The advertising columns, the research programmes, 
the invasion of new territories by new machines, the 
industrialisation of less developed countries, all 
contribute to a feeling that the world will increasingly 
rely on technologists. More and better practitioners 
will only emerge if we reorganise and intensify our 
education plans. 


(b) The increasing status of technical colleges 

The technical colleges must bear the brunt of such 
an intensified programme, and the ambitious plans 
now in hand must be carried forward with vigour. 
These plans include the provision of vast expenditures 
on buildings, equipment, staff, and amenities, but the 
most important consideration of all is to raise the 
status of technical college education to a much higher 
level than has so far been accomplished. It is not 
only the most important expansion of all, but the 
most difficult to achieve. 


(c) The rapid utilisation of technical knowledge 
Britain has often been accused of resting on her 
research laurels. ‘Today we possess, generally, more 
knowledge than we use, and research activities may 
well increase the backlog. Tomorrow’s technologists 
and managers must not only produce new knowledge, 
but more new goods embodying new knowledge, and 
this ability to translate theory into practice more 
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effectively is a quality which must be taught by new 
educational methods. Already in industry new 
methods are arising which herald tomorrow’s standard 
technologies, and new equipment is becoming avail- 
able which will assist men to organise more effectively 
for improved performance. Consider, for example, 
operational research, which is likely to involve the 
greater use of integrated teams, crossing depart- 
mental barriers and carrying out wide surveys. 
Consider the growth, too, of new systems of com- 
munication, internal and external, which will call 
for different patterns of organisation and personal 
relationships. Consider the growth of new specialisms, 
of which nucleonics and cybernetics are but two 
specimens, and then realise that the greater the 
number of specialists, the very much greater problem 
there arises of integrating their uncommon tasks into 
a common goal. These, taken together, will call for 
many new skills, which colleges and companies must 
recognise and plan to provide. 


(d) The need to maintain balance 

Unless we want to be involved in even more pro- 
longed arguments between the ‘arts’ and the 
‘sciences’ we must plan to maintain balance in a 
rapidly accelerating technical environment. Man 
does not live by engineering alone and “ reaching 
an understanding with the universe” is a desirable 
aim for every technologist. To hear the partisan 
arguments you would imagine that philosophers and 
technologists had nothing in common, and there will 
always be the extremists who bear out this statement. 
But in the common market area are to be found 
many philosophers who realise that it 1s difficult to 
remain philosophic on, say, a plane trip where there 
is a feeling that a wing might fall off ; and also to be 
found are many technologists who realise that their 
real success must depend on broader considerations 
than a narrow specialism. 


The new Award 

With these important considerations in mind, let 
us now turn again to the Diploma in Technology 
and study those requirements which the National 
Council has decided that every college must meet, 
whether the courses are designed for chemists or 
engineers. I, personally, have isolated five such 
requirements ; what are they ? 


1. The status of the Award. 


2. The facilities of the college. 

3. The emphasis on ‘ Projects ’. 

4. The integration of theory and practice. 
5. The liberal approach. 


I will discuss these important requirements in 
greater detail, because individually and collectively 
they anticipate future demands on the successful 
graduates when they reach, as I have said, positions 
of managerial responsibilty, and must help to solve 
some of the problems I discussed earlier. 


(1) The status of the Award 

University status has long represented the ultimate 
educational standard in Britain, and technical college 
standards are usually assumed to be a few grades 


























lower even than those of our ‘red brick’ universities. 
The fact that a large percentage of Britain’s 
industrial managers are products of technical colleges 
is a compliment to the latter, but many good men 
might be even better if they had had the benefit of 
university standard education. Each of us should be 
educated to the limit of his intelligence. Some are 
educated beyond it, and are thereafter called 
‘highbrow ’. 

It is easy, too easy, to define universities as those 
establishments which produce the thinkers, the 
intelligentsia, the basic researchers and, of course, 
that large group whose classical studies enable them 
— in their own words — to maintain a balanced 
philosophic existence despite the encroachment of 
the technologists. I am tired of those so-called classical 
graduates who take obvious pride in telling me that 
they don’t understand what it (I mean technology) is 
all about. Neither do I, but I don’t boast about it. 
I try to find out. 

It is easy, also, to define technical colleges as 
establishments where technicians are turned out, and 
where in the evenings adult do-it-yourself handicraft 
courses abound. ‘The fact is that many first-class 
potential managers, researchers and technologists are 
on the staff and are produced by both universities and 
colleges. 

However, we must not blind ourselves to the fact 
that, generally, technical college standards of 
academic discipline, staff and equipment are not yet 
up to normal university levels, and with university 
expansion limited, and with technical demands 
becoming very great, we must turn to the college for 
the more and better technologists. They and the 
universities are both essential and are left and right 
hands of the senior body educational. 

No group can be better than the standards it sets 
itself. ‘The external London B.Sc. and some of the 
college diplomas are high in status, but they have 
disadvantages. The first has been a target for many 
very good chaps, but let us be frank, it is relatively 
losing ground. The individual college diplomas are, 
with few exceptions, not acceptable as national 
currency and suffer accordingly in status. 

So, therefore, with the problem confronting the 
nation of encouraging more worthwhile candidates 
towards the technical colleges, it was decided that a 
new Award, having national currency, and com- 
parable to Honours University standard (as far as one 
can define such a standard) should be created. ‘This 
is the Diploma in Technology, the Dip.Tech., or for 
engineers only, Dip.Tech.(Eng.). 

In the 13 months since the Award was announced 
by the National Council, it can be said to have 
commenced favourably to inject itself into the 
national consciousness, with nine colleges and 36 
courses already approved. But we would be in a 
fool’s paradise if we assumed that anything less than 
a period of years would be needed to convince 
parents, students, the lay public, and many university 
staff that this Award is indeed up to such a com- 
parable standard. By our deeds we must be known 
and respected, and our Dip.Tech. deeds are more 
potential than actual. 


Here then, as a high status national Award, is the 
crest on the cover of the new Technical College 
Charter. What do we find when we look inside the 
cover ? Gold leaf binding may hide poor contents 
within the book, and unfortunately many of our 
colleges are not yet up to the standard of the Award 
they seek to administer. College facilities may con- 
veniently be grouped under three main headings, 
staff, buildings and equipment, and the greatest of 
these, as always, is staff. 

What is the general position of our colleges today ? 
To overcome serious past neglects, the Ministry of 
Education and the various other authorities con- 
cerned are now very conscious of the need for speed 
in providing better facilities. The programme of 
spending is a heavy one, and if money was every- 
thing we should be doing fine. 


(2) The facilities of the college 
Staff 

Staffing is a serious problem in all educational 
establishments, including universities, but attempts 
have certainly been made to increase college teaching 
salaries, to upgrade certain departments such as 
Production Engineering and to improve teacher 
training facilities. But my personal experience, after 
visiting many colleges, is that many existing staff are 
overworked, are concerned too much with detail, spend 
far too many hours in class contact and lecturing 
and far too little on research and indiv.dual project or 
tutorial work. ‘Academic freedom’ becomes a joke 
term under these conditions. 

If these conditions are present today, how much 
worse will they be when, as we hope and expect, 
more Dip.Tech courses are commenced, enrolling 
many more undergraduates. It is estimated that the 
annual output from advanced courses should increase 
by about 60° in five years, and this, according 
to a recent report, must involve at least an 80° 
increase in teaching staff if the latter are to give 
the right attention to their own and their students’ 
advancement. 

We have hardly commenced to consider seriously 
the ways by which the colleges’ customers, that is, 
industry, can assist the staff shortage. Few things 
show up your own lack of skill than an attempt to 
lecture others, and every industrial manager should 
use “‘ training by teaching” as a means of improving 
his own senior men. I don’t wish to withhold admira- 
tion for the thousands of part-time college teachers, 
but we need to set higher standards in line with the 
new Award itself. This might involve greater periods 
of time being given to college work by senior 
industrial men, and certainly, with the growth of 
sandwich courses, a close understanding between 
college staff and the managements of associated 
industry. As a particular problem, the staff shortage 
in Production Engineering is even more serious. Out 
of our total membership probably less than 2° are on 
the staff of colleges and universities, a percentage 
far lower than that prevailing in other disciplines. 
This is easily explainable. Production Engineering is 
compounded of many relatively new techniques ; it 
has, so far, a considerable element of ‘art’ (or 
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perhaps artfulness) in its practice, and it has therefore 
failed to attract to itself enough disciplined study 
of university standard. Actually, in its modern 
sense, it has as much, if not more potential interest 
and value than most of the established disciplines, a 
situation which many senior educationalists are now 
realising. Certainly, of all the specialist engineering 
courses covered by the Dip.Tech.(Eng.) it requires 
the most attention to overcome the staff problem. 

I must make one final comment about staff. Many 
colleges run Management Courses, but the college 
organisational staff structure often doesn’t represent 
good management practice. College principals are, 
after all, college managers and should be chosen as 
much for their managerial skills as their educational 
qualifications. It has been interesting to observe 
how some principals consult their staff much more 
than others, how some delegate certain duties in good 
managerial style, and how some are much more 
conscious of the need to remove less skilled routine 
jobs from themselves and their senior staff than 
others. If we are to teach management we must 
effectively practise it. 


Buildings 

Many of our technical colleges share with certain 
businesses the doubtful distinction of looking like a 
hang-over from the last century. Industry has 
brightened its facade greatly and I, for one, believe 
that a modern programme requires a modern setting. 
£50,000,000 or more have been spent on college 
expansions since the War, and those who, like myself, 
have visited many of our colleges, will have seen 
the magnificant marble halls which are now coming 
into use. The contrast between the old and new in 
cities such as Birmingham, Nottingham and Salford 
have to be seen to be believed. 

Within the buildings we expect to find far better 
facilities for staff and students. If we expect the 
staff to engage in more research, we must give them 
more privacy and better facilities. Again, project 
work or tutorial discussions require more small private 
areas where staff and students may collaborate. Today 
we see relatively few students engaged in private 
study, mostly in the library ; many more will be 
engaged in such activities and they must have much 
better facilities than are at present available. 


Equipment 

The third of the trinity is equipment, and here we 
really have little excuse for the» present position. 
Some of the equipment I have seen in college 
laboratories is very poor and yet occasionally such 
high standards exist that one wonders why the others 
allowed their own standards to slip. I suppose the 
answer is that individual college standards vary quite 
as much as individual companies, which is a great 
deal, and the answer is usually found in the quality 
of the management. Some colleges seem to have 
established a much closer relationship with local 
companies than others, and have been most successful 
in borrowing(?) equipment. Oddly enough, colleges 
which have over the years established a reputation 
for a certain technology don’t always have the 
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facilities which back it up. ‘They remind one of 
certain companies who have rested too long on their 
laurels. 

One would naturally expect the newer departments 
such as Electronics to possess the best equipment. 
The disturbing thing to me has been the relatively 
low standard of Mechanical Engineering depart- 
ments, and it may be because this department is one 
of the oldest of the laurel-resters. We have constantly 
to remind ourselves that more and better electronic, 
chemical and nuclear engineers must be backed up 
by even better mechanical engineers, and_ the 
Mechanical Engineering department must play a more 
important part in the college. Its standards are at 
present generally too low. 

The Production Engineering departments are 
patchy. In some colleges the standards really sink 
to what could be described as workshop level ; in 
others they rise to machine-tool laboratory level. 
One realises that a_ well-equipped — production 
laboratory can be very costly, but you can go only 
so far on the cheap, and the Ministry and colleges 
seem now to recognise the need for more compre- 
hensive equipment, capable of being used much 
more on the many research and project jobs that 
more disciplined study will reveal. I imagine that 
when, as is the general plan, less advanced work is 
removed to supporting colleges, the senior colleges 
will be able to concentrate more fully on senior 
work, using better equipment. 


Corporate activities of staff and students 

Before I leave facilities, I would like to comment 
on certain other requirements of the Council. We 
believe that inter-departmental barriers should be 
broken down as early as possible —- between staff and 
between students. An advanced technical college 
may well tend, unless it is very careful, to become a 
specialist organisation, narrowing rather than 
widening the outlook of those living and working 
within it. The true education must encourage a 
liberal attitude, which will be more difficult to main- 
tain as specialisation increases. In any case, modern 
technology will require much better communication 
between the specialists and, therefore, staff and 
students for two good reasons must be encouraged 
to communicate. This can be helped by hostel living, 
which approximates to good (but not always 
achieved) university standards. It can be helped by 
active student unions and by full participation by 
staff in professional activities. This Institution is 
fortunate in having some members who use the 
colleges in this way. We should have more. 


(3) The emphasis on ‘ Projects’ 

What is a project and why do we think it is an 
unportant modern educational tool ? I believe there 
are at least four good reasons : 

1. Its completion is likely to involve several 
departments or specialisms, and will encourage 
communication between staff and students. 

2. It encourages a ‘ do-it-yourself’ attitude in the 
student, that is, an ability to ‘do’ as well as 
* think ’. 
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3. If correctly planned, it will encourage the 
student to use knowledge which he has acquired 
during the course, and which he may not be 
examined in. I refer, of course, to the so-called 
liberal studies, such as Economics and Human 
Relations. 

4, The project can become a_ first-class link 
between college and works activities. I hope 
that many of the ‘projects’ will require 
sustained action through the whole period of 
education and not only the college portion. 
The project can then act as a catalyst. 

I have still not given any examples of good 
projects. So far, few colleges have given detailed 
thought to this matter, and the field is wide open 
and affords tremendous scope. Some colleges are 
thinking at present more of ‘design’ projects than 
those which satisfy the four requirements mentioned 
earlier. I hope they will remember that plenty of 
people can design or plan very well indeed, but fewer 
can carry a plan or design through on time to a 
successful conclusion. This ability is one which is 
of great value to industry and should be constantly 
encouraged. 


(4) The integration of theory and practice 

I have already written about this problem in the 
Institution’s Journal, and right away I should say 
that this special feature of the Dip.Tech. is still 
largely unresolved as a practical exercise. This may 
seem odd when you realise that, according to Mr. 
A. A. Part, Parliamentary Under-Secretary, Ministry 
of Education, there are now 173 ‘ sandwich’ courses 
operating in the country. All I can say is that so far, 
few appear to be up to the new standard we require, 
or, if they are, the colleges aren’t very good at telling 
us how theory and practice are integrated. Colleges 
are approaching this requirement in a variety of 
ways, all designed to keep the student in touch with 
the college during the works period. So far, I’m 
delighted to say, sandwich courses dominate the 
Dip.Tech. scene and out of the 36 courses so far 
approved, 80°/, are planned on a four or five year 
sandwich basis, with approximately equal alternating 
periods of five to six months each in college and 
works. In a number of cases, the works base may 
vary geographically over the complete period because 
the company desires to move the undergraduate 
around to various works. 

It is fairly easy to make it obligatory for students 
to report back to college one evening each week 
during the works period, to prepare essays on a 
correspondence basis, or to do some required reading. 
It is also easy to request a periodic report from, say, 
the training supervisor of the company on the pro- 
gress made in the works period. It is not quite so 
easy, because of shortages, for college staff to visit 
the works regularly and to cross-examine the young 
hopefuls ; some colleges have, however, decided on 
this method, which is a good one. 

Most of this is at present theory because relatively 
few Dip.Tech. courses are yet fully operative. I 
don’t believe that the integration of theory and 
practice is yet worked out and as much remains to 


be done by companies as by colleges. I, personally, 
hold the view that the whole period of, say, four 
years should be regarded as one of continuous 
education and, therefore, the recognised educational 
body, i.e. the college, should have charge of the 
undergraduate during that full period, lending him 
out, as it were, to the works for certain periods. This 
may seem unattractive to those companies who are 
paying for the chaps who are being lent back to 
them, but experience tells me that I should generally 
trust the college more than the company on 
educational matters. 

Is this a slur on many of the first-class educational 
officers of industry ? I certainly don’t intend it to be, 
but I emphatically say that speaking of industry 
generally, education to the standards that we are 
expecting from the colleges is just not given. I 
would, therefore, expect college principals to take 
the initiative in collaborating with, criticising if 
necessary, and assisting their industrial opposite 
numbers to a greater extent than they seem, or are 
inclined, to do. 


(5) The liberal approach 

A definition of this has been harder to reach 
within the National Council than almost any other 
requirement. It has been difficult to define qualitatively 
and quantitatively. Some authorities have said that 
up to 20°, of total formal college hours should be 
given to liberal studies, while at the other extreme 
some colleges try to get away with no more than 
about 2%. 

Perhaps we are asking too much too quickly. 
Technical colleges have long had a tradition of hard 
work and long hours of student/teacher contact on 
technical subjects. In recent years semi-liberal sub- 
jects, such as industrial administration, human 
relations and report writing have found their way 
into many college programmes, even if less quickly 
into formal courses for H.N.C.’s, B.Sc.’s, or college 
diplomas. These subjects have been largely extra- 
mural and post-graduate. Now we ask that a quite 
considerable percentage of course hours are devoted 
to formal presentation of liberal subjects, while 
expecting at the same time to reach honours level in 
the technical subjects. Can we, in less hours, tell the 
students how to bake and enjoy the cake too ? 

What are liberal subjects? The Ministry of 
Education suggests, inter alia, the following : 

Human Relations 

English and the Art of Communication 
Economics 

Evolution of Industry 

Music, Art, International Affairs 
Physical Education 

There are occasions when I ruefully smile at our 
earnest attempts to surround a precise formal course 
with a liberal atmosphere. The older universities 
have created over hundreds of years such an 
atmosphere, even if in more recent years conditions 
have seriously deteriorated owing to lack of accom- 
modation and staff. To expect most technical colleges 
quickly to create such a rarefied ambient setting is 
asking a lot. 
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However, all things are possible, given time and 
enthusiasm, and they are all trying hard. In practice, 
attempts are being made to encourage a liberal 
setting to the technical studies, by giving more time 
and attention to formal and informal liberal 
activities. Formally, colleges are planning for an 
average of about 10°/ of class hours on some of the 
liberal studies I have mentioned earlier. No attempt 
has been made by the National Council to standardise 
a college approach to liberal studies beyond ensuring 
that the importance of the idea is recognised, and 
that certain minimum activities are planned. 

Informally, many colleges already have Students’ 
Unions and other such activities. They help students 
(and staff) to free themselves from the narrow 
environment of a technical specialism and to realise 
constantly that their success, as technologists and as 
men, depends also on wider considerations and 
understandings. 

Quite apart from formal tuition of certain ‘liberal’ 
subjects, and informal encouragement of informal 
activities, there remains the very important business 
of creating a ‘liberal’ atmosphere in the technical 
college. It is a similar problem to that faced by 
every industrial manager. Some companies are at 
any given time very efficient, but have little soul ; 
the managers don’t think with their hearts. Others 
manage to create an atmosphere of efficiency and 
mutual understanding by a variety of techniques and 
devices. College principals vary as much as industrial 
managers in their managerial qualities, but we have 
found generally a very real willingness to look at 
the National Diploma as one of the best opportunities 
likely to be presented for increasing the stature of the 


colleges. I am sure that the better conditions, the 
higher status, the greater interest of the public in 
technical education, and the needs of the future are 
all on the side of a college renaissance. 


The challenge to Institution and industry 

Finally, may I, as a critic, restore balance by saying 
again that the college renaissance will be possible 
only if the customers give far more attention to 
technical training than we have already given. You, 

Mr. Chairman, have laboured long as Chairman of 

the Institution’s Education Committee to modernise 

our own outlook and you are not complacent. 

Members of the Institution in their business spheres 

must carry more responsibility for individual pro- 

grammes collaborating as never before with the 
colleges. In particular, we have, I believe five tasks 
to perform in order’to meet the Dip.Tech. challenge : 
First We must more actively support the 
national educational programmes. 
Second We must work more closely with the 
colleges. 

We must release more good men to the 

colleges for teaching and receive more 

good college men for industrial refresher 
experience. 

Fourth We must support more post-graduate 
courses with the full realisation that 
education is a continuing necessity. 

Fifth | We must use and conserve skill wisely, 
realising that in the long run it is 
Britain’s greatest asset, and will bring to 
us, as interest on our tremendous invest- 
ment, the greatest return of all. 


Third 








*“ BEER ” — a Case Study (concluded from page 733) 


and delivery methods necessitating this arrange- 
ment. 

Bulk tank wagons for grain have recently 
proved practicable and the number in service 
is increasing. This method of delivery benefits 
both brewer and maltster and work has started 
on arrangements to accommodate it. 

Road tank wagons will discharge into a 
divided reinforced concrete hopper having a 
total capacity of 15 tons of malt. The grain 
will run out of the hopper by gravity into the 
boot of a chain link elevator which will dis- 
charge into a chain link conveyor commanding 
the intake hoppers on the existing treatment 
plant. 

Rail tank wagons will discharge into another 
hopper from which the grain will also reach 
the existing intake hoppers via the elevator and 
the new chain link conveyor. 

The electrical gear will incorporate sequence 
interlocks and, like the existing plant, will be 
push-button controlled. 

The new system will eliminate manhandling 
once the grain reaches Park Royal, labour then 
being required merely to supervise the plant. 
It will, therefore, enable grain to be taken in 
at night when necessary without additional 
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labour and also shorten the wagon turn-round 
time. 

It is expected that the cost of the new system 
wil] be recovered within five years. 


Bottling 

Of the many operations carried out before Guinness 
reaches the consumer, bottling is probably the one 
that approaches most nearly the production 
engineering field. However, as Guinness is produced 
exclusively for sale in bulk and is mainly bottled 
elsewhere by others, first-hand experience of bottling 
is at Park Royal limited to a small experimental plant 
installed for the study and understanding of any 
difficulties or problems that may arise during the 
bottling stage. What has been done by this side 
of the industry is, therefore, not dealt with here. 

Whilst the brewing industry cannot hope to match 
the advances made in the production engineering 
field. the adoption of new methods, materials and 
plant and the improvement of those already in use is 
constantly under consideration as it is hoped this 
study has indicated. 
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A STUDY IN PROGRESSIVE 


AUTOMATION DEVELOPMENT 
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Technical Director, Automation Consultants and Associates Ltd. 


Summary - 


1. MAIN OBJECTIVES 
The problems which face a Board of Directors 
when wishing to advance the technological means are 
great. It is vital to take an overall company point 
of view: (1) Sales, (2) Production, (3) Finance, and 
the combination of all three. (4) Growth Policy. 


2. OPERATIONAL RESEARCH 

It is vital that a company should have an opera- 
tional research policy and team. Their own team 
can be aided valuably by outside specialists and con- 
sultants who can bring to bear a very wide range 
of experience from quite different industries. Objec- 
tive facts then discovered must be assessed against 
their economic implications. They must be carefully 
weighed bearing all the above four points in mind. 


3. CHOICE OF CORRECT APPROACH 

Having obtained sufficient facts, management must 
have sufficient courage to act quickly and adopt a 
short as well as a long term development and re- 
equipment policy. One must be conscious that facts 
of today are not necessarily true of a remote to- 


morrow and thus the choice of approach should 
always favour the method and plant having maximum 
flexibility. Also. the operational research team must 
continue to function and keep gathering facts, its 
policy being steered by the results of market research 
and overall concepts of the Board. 


4. SERVICEABILITY AND MAINTAINING 
THE PLANT 

Having chosen as my case study automatic bakeries, 
these illustrate some most valuable lessons. For in- 
stance, one should choose equipment which is easy 
to service; interchangeable tropicalised control and 
motor units should be adopted, requiring minimum 
attention. Encapsulated plug-in units which remove 
the need for scientific trouble-shooting should be 
preferred. Means of self-maintenance, e.g. self- 
lubricating bearings, temperature-compensated equip- 
ment, self-cleaning by compressed air blasts, etc., are 
the kind of facilities that must be planned into auto- 
mated plants. They should be located in very easily 
‘ get-at-able’ places on the plant. The main factor 
which must be kept in mind is that there must be 
three shifts working with minimum shut-down time to 
obtain the full benefits of automation. 





[' is sometimes difficult for production engineers to 
appreciate the vast field in which automation can 
function to increase productivity per man, produc- 
tivity per £& investment on plant, and generally to 
increase customer satisfaction, i.e. serve to benefit 
human welfare. Normally, production engineers think 
only in terms of what happens on the factory shop 
floor. There are, however, many other types of pro- 
ductive activity which function in this country where 
the article is completely different from what engineers 
normally think of as a product. 

The bakery industry is a good example in which 
a great deal of quite advanced mechanisation has 


taken place during the last few decades in the pro- 
duction of bread. There is a distinct trend towards 
a certain degree of automation. 

The modern semi-automatic bakery has very few 
productive people visible at any one time, but since 
it functions over three normal shifts during six days 
per week, and has a weekly overall maintenance staff, 
there are in fact quite a number of human 
employees concerned with it. The main 
characteristic of such a modern _bread-making 
establishment is that the productivity per man 
has increased to the extent that now by far the 
largest component of the cost structure of a loaf 
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of bread is the cost of its ingredients. The cost of 
baking, i.e. expenditure on fuel and plant, etc., is a 
smaller factor than it was in the non-automated days. 
and the human content in the price structure is the 
smallest that it has ever been. Viewed from the over- 
all point of view of human society, it will be agreed 
that this is as it should be, i.e. that the price to the 
ultimate customer consists mainly of the cost of the 
ingredients. 

Generally in many industrial concerns, at Board 
level discussions, it has often been thought that the 
investment required to automate plants is dispropor- 
tionately high to the returns obtained in production. 
and this has given rise to hesitance in adopting 
machinery employing the most modern techniques. 
This, however, is not true so far as the bakery indus- 
try is concerned. Here. apart from the fact that the 
production from any one plant lies between 50,000 
and 100,000 loaves of bread per day, we have in 
addition a most flexible production unit capable of 
producing loaves of different sizes, different con- 
sistency, and of various ingredient structures and 
qualities. The automation of such plants has been 
gradual and the write-off period of any one develon- 
ment phase is usually two years or less. 


Present day mechanisation 

For production engineers not familiar with a 
modern bakery, it may be useful to follow through 
the brief description of the bakery procedure. There 
are many interesting lessons to be learned relating 
to other industries. 

The normal trend in mechanising the production 
of loaves has been concentrated on carrying out by 
mechanical means the operations traditionally done 
by the housewife in the kitchen several centuries 
ago. The actual individual periods between opera- 


tions have been governed solely by the growing time 
of the yeast bacteria, just as they were in the house- 
wife’s kitchen. 


Sequence of procedure 
(a) Thus we have seen the development during the 
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past decade or so of many automatic blending 
and mixing machines for flour and water, yeast, 
etc., operating on a batch process system, the 
batch being about 2 cwt. We have also seen 
the move accurate control by weight of the 
ingredients, but essentially still retaining human 
supervision. 

Following the mixing there is a waiting period 
of about an hour or so, permitting the yeast 
bacteria fermentation to commence. 


This is followed again by a batch process of re- 
mixing the partially fermented dough with a 
few additional ingredients for improving the 
flavour of the product. By experience it has 
been found that it is better to mix these items 
(such as salt) at a later stage. The process also 
drives out the carbon dioxide gas produced by 
the initial colonies of yeast bacteria. 


This is followed by another period of fermenta- 
tion over some two hours, permitting the dough 
to develop many of its required propert'es which 
are needed to give a properly distributed bubbly 
texture for bread as we generally know it in the 
West (i.e. leavened bread). 


After this prearranged dough growing period, 
the time has arrived to subdivide the large mass 
of dough into individual lumps which will 
later represent a specified loaf. This is accom- 
plished by a modern dough dividing machine 
which in many respects is similar to a die casting 
machine (Fig. 1). In other words, it operates 
on a standard volume basis. The dough is fed 
into a large hopper from where it is pressure 
injected into a rectangular cavity having its 
top and bottom walls in the form of large plat- 
form shaped knives, which are operated by 











Fig. 1. Dough divider 
and conical dough ball 
producing equipment. 
Divider works on a 
volumetric principle. 
(Courtesy : 


Baker-Perkins Ltd.) 
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cams. ‘The other four walls of the cavity are 
also movable by similar cam actuation at a 
later stage of the cycle. The operation briefly 
is that the top knife-plate moves away exposing 
the rectangular cavity, the dough flows into 
it under pressure and then the top knife cuts 
off the dough, closing the cavity. The bottom 
knife-blade now opens, whereupon the other 
walls of the cavity close up, ejecting a lump of 
dough on to a band conveyor located immedi- 
ately beneath. The bottom blade now cuts off 
the residual flash of dough. ‘The cavity now 
re-opens to its full size, whereupon the top 
knife platform moves out of position, re- 
exposing the top opening for the next dough 
piece to flow in, and so on in sequence. 

The roughly brick-shaped dough pieces moving 
forward on the band-like conveyor are now 
passed into a_ so-called “conical-hander” 
machine which rolls the brick-shaped dough 
pieces into balls. 


(g) These balls then roll into a mechanical flap 


diverter device which puts them into the pockets 
of a multi-platform type conveyor running 
fairly slowly through a long tunnel. This pro- 
vides a climatic treatment, the machine being 
known in the bakery as a “Prover”. The 
dough balls in the pockets now progress on the 
conveyor within an accurate temperature and 
humidity controlled environment. The con- 
veyor is made long enougl to allow the dough 
balls to remain in this condition for about one 
hour, thus permitting the colonies of yeast 
bacteria to bring forward their life cycle and 
increase the size of gas bubbles. These produce 
the improved texture of bread now generally 
regarded as essential. Without this so-called 
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Prover action bread would be cloddy and 
doughy, and certainly not up to modern 
customers expectations. 

After emerging from the Prover the dough balls 
are pushed through a “ mangle-like ” machine 
and the dough pieces are rolled into sausage 
shapes having lost most of the trapped gas. 
This operation further improves the texture of 
the dough. 

After this, the sausage-like dough pieces are 
manually placed into rectangular baking tins 
moving forward on a horizontal conveyor to- 
wards the oven. Some types of loaves consist 
of two of these sausages wound together in a 
spiral manner, which causes the residual gas 
bubbles in the dough to become elongated with 
further improvement in the texture of the loaf. 
We thus have the final charge in the rectangu- 
lar tins in the form of a double twist, giving a 
somewhat knobbly appearance ultimately on the 
surface of the bread (Fig. 2). 

The charged tins, marshalled in rows of 10 or 
12 or more, now advance on broad conveyors 
quite slowly into long tunnel ovens in which the 
baking temperature progressively rises as the 
tins move forward, until approximately one 
hour later the fully baked loaf emerges at a 
quite high temperature (Fig. 3). In modern tunnel 
ovens accurate temperature control of each 
stage is maintained throughout, in many cases 
by electronic means. It is essential to avoid too 
rapid baking, as the crust would become badly 
cracked and disfigured. Thus, after consider- 
able experience, a series of accurately controlled 
temperature steps have been arrived at, utilising 
a combination of convection heating and 
radiation heating. Great care has been taken 
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in the design of modern tunnel ovens to obtain 
the greatest possible uniformity of temperature 
distribution over the total oven cross-section 
at right angles to the direction of movement of 
the conveyor, to produce uniform baking. 

The emerging loaves in their tins are now dis- 
charged, in older bakeries usually by men 
equipped with asbestos gloves, but in the more 
modern examples of semi-automatic bakeries by 
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Fig. 3. Automatic prover 


loader (right centre) 


and automatic prover to 
oven transfer loader (left 


centre ) approximately 


one hour later; and 


automatic oven unloader 
(extreme left) approxi- 


mately a further 45 


minutes later. Note that 


no human _ intervention 


is required, 


(Courtesy: 


T. @ T. Vicars Ltd.) 


special tin unloading machines. These liberate 
men from this very unpleasant hot work (Fig. 4). 
The loaves, now marshalled in narrower con- 
veyors, move off into the cooling rooms, whilst 
the tins marshalled on separate conveyors re- 
turn to the beginning of the tunnel oven, first 
passing through automatic grease spraying 
equipment to regrease the tins for use again 
later. 


Fig. 4. Automatic 
de-panning equipment 
separating hot loaves 


(outlet on right) from 
tins without human inter- 


vention (outlet on left). 


(Courtesy: 


T. & T. Vicars Ltd.) 























(m) The loaves are now placed on trolley racks 
which contain several hundred loaves in climati- 
cally controlled large rooms, and they com- 
mence to cool. 

(n) After the loaves have cooled sufficiently to have 
achieved adequate solidity satisfactory for 
slicing, the loaves are again loaded on to special 
conveyors which move them forward into 
multiple loaf slicing machines. These are usually 
so designed that the individual slices of a loaf 
are not allowed to fall apart, while the loaf 
moves forward to the packing stage on the 
conveyor. 

(o) The now clamped sliced loaf is presented to an 
automatic wrapping machine which wraps 
greaseproof paper round it and produces a heat 
sealed envelope. Needless to say, the degree 
to which this sealing can be considered 
hermetically effective must be related to the 
1-2 days’ life expected from the wrapped 
modern loaf. 

(p) At a later stage, the loaves are now manually 
loaded in an orderly manner on vans specially 
designed to hold a given number, for despatch 
to the retail distributing shops. 


Advance of automation 

During the last five years and with accelerating 
pace during the last two years, many steps have 
been taken to adopt a more and more automatic 
approach (other than the simple control devices such 
as temperature controls referred to above). 

There are several advanced designs of automatic 
handling plant in which operations previously carried 
out manually are now done by mechanical handling 
devices, under overall human supervision. 

Thus, for instance, we see automatic oil-fired fur- 
naces which react very sensitively to the temperature 
sensing and controlling equipment. These are able 





to produce heat at three levels, maximum, medium 
and just pilot flame conditions, are usually 
equipped with electronic ignition and flame failure 
safety control equipment and maintain in each stage 
of the tunnel-oven its preset temperature (Fig. 5). It is 
important to realise that if for some reason the oven 
conveyor is not fully loaded, the local temperature 
would rise seriously and cause scorching of the loaves 
in the neighbourhood of this open space area. The 
more sensitive type of control devices in long tunnel 
ovens rely on several thermo-couple sensing devices 
spaced along the axis of the tunnel, each controlling 
its own zone which mitigates against this difficulty. 

More precise humidity control equipment is also 
used now, usually deriving its “decision” from 
electronic circuits coupled to the humidity sensing 
device. This feature is of particular importance with 
the varying humidity encountered in the British Isles. 

There are now many sequential dough piece 
handling devices in use or rapidly coming into use in 
modern bakeries, and these considerably reduce the 
hand toil which the operator of the past had to carry 
out. 

In the interests of hygiene and general appearance 
‘improvement, the modern automatic bakery equip- 
ment is beginning to resemble more and more the 
hygienic look of hospital equipment. This not only 
guarantees cleanliness but by elimination of many 
lumps of crust, crumbs, chips of dough pieces, etc., 
which were characteristic of the older type of bakery, 
ensures that the finished product has the desired shape 
and appearance. There is a corollary to this shape 
problem: the automatic slicing and wrapping 
machines are able to operate with the minimum of 
trouble and shut-down if the loaves have consistent 
shape and resilience. Shape control is very largely 
achieved by the use of modern environment control 
gear, which is usually electronic. Fig. 6 shows slices 
obtained from loaves made on older type bakery 





Fig. 5. 


In-line type tunnel oven. 





Note that separate heat zones have their own oil-fired burner installation. 
(Courtesy: Baker-Perkins Ltd.) 
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equipment showing considerable inconsistency in tex- 
ture. This should be compared with Fig. 7 which 
shows the considerably improved uniformity in tex- 
ture resulting from advanced modern equipment. 


Physics of appearance problems 

An interesting approach to the problem of appear- 
ance, which was made use of during the War years, 
when the mixture of ingredients in flour was con- 
trolled by Government regulations, was an attempt 
to improve the “ apparent whiteness” of a loaf. It 
will be appreciated that optically the whiteness of 
a slice will depend to a large extent on the depth of 
the individual gas bubble cavities exposed when the 
slice is cut. If these cavities are large and deep, 
producing an optical shadow, the whole appearance 
of the slice will be darker than if the bubbles are 
small and shallow. One of the extremely clever 
means of improving the apparent whiteness was the 
adoption of the technique referred to previously, i.e. 
of twisting two sausage-like dough pieces together 
before placing them in the baking tin. This results 
in the elongation of the gas bubbles, which becomes 
further accentuated as the twisted dough expands 
under the baking oven temperature-rise cycle. When 
such a loaf made of twisted dough pieces is sliced, 
each gas bubble has a longer appearance than would 
be the case had the twist not occurred, and the 
elongation of the gas bubble has its major axis in 
the plane of the slicing action of the machine. Con- 
sequently, when the bread is sliced an apparently 
shallow but long gas bubble is exposed to 
light. giving a whiter total apparent reflectivity 
than is the case with the round bubbles. This 
is a very interesting way of improving customer 
satisfaction within Government-controlled bounds of 
ingredients. It should, of course; be noted that this 
is»not purely a matter of fooling the customer, but 


+ 








of making the best use of a technique which was 
basically introduced to improve the texture and thus 
the edibility of the product. 


The problem of weight control 

Many experiments were carried out during the 
past decade, particularly in the last five years, to 
try and improve the consistency and uniformity of 
weight of each loaf. This has partly been induced by 
the Weights and Measures Law insisting strictly on a 
minimum permitted weight, and also by the opera- 
tion during the War of the bread subsidy. The 
baking of an excessive weight of loaf then was just 
as much frowned upon by law as the baking of a 
loaf too light in weight. 

Thus the baker was between the devil and the 
deep blue sea, since with such a complex physical 
and biochemical product as a loaf of bread it is just 
not possible to make every loaf the same weight. 
Fig. 8 shows the average distribution of weight 
deviation of loaves of bread from a typical production 
run in a semi-automatic bakery. 

It will be noted that the spread of weight deviation 
contains a very high percentage of loaves which are 
either below the legal limit or far above the subsidy 
limit. 

Thus the life of a baker was a continual struggle 
to improve consistency of weight by the most elaborate 
human controls all along the production line. None- 
the-less, due to the fundamental fact that the dough 
dividing machine works on a volumetric basis, where- 
as bread is sold by weight, and the fact that dough is 
a biochemical product resulting from the life cycle 
of fermentation bacteria, it has not been possible to 
narrow down appreciably the production spread of 
weight deviation. It is simply not possible to make 
each yeast bacteria multiply and live at the same 
rate just as it is not possible to control. for instance, 


Fig. 8. Effective spread of weight 
distribution histogram of uncontrolled 
dough divider (top curve). Reduced 
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| INGREDIENTS 


spread of weight distribution of dough 
| pieces (bottom steep curve) after combined 
| AVED effect of electronic computer’ weight 
control and pass-and-reject gate action 
eliminating the heavy and light weight 
dough pieces. Note shift in mean weight 


and effective saving in material used. 

















the number of children each human being has. 
Whereas there is an average statistical distribution, 
the individual distribution varies considerably. 


Experimental equipment for computer-controlled 
dough divider 

At a Paper read to the British Chapter of the 
British Institute of Bakery Engineers, the author 
described a series of experiments that were carried 
out in 1953-54 for one of the largest bakery combines, 
in an attempt to:- 

(i) cast some light on the problem of weight 

variation; and 

(ii) to see if it would be possible to evolve an 

electronically controlled dough divider to re- 

duce the spread of weight variation. 
After considerable analysis and study of weight 
variations with time during the production cycle 
immediately preceding and during the dough divider 
process described above (see section (e)), it was found 
that the minute-to-minute random variation of 
dough density (and the resultant dough piece weight) 
had a spread which was only about half that of the 
total production spread experienced during a longer 
period, such as an hour or a day. It was found also 
that the average dough density varied cyclically with 
each large dough vat representing about 10 minutes’ 
production. In other words, the dough density was 
directly related to the fact that dough was produced 
in a batch-like manner as described earlier. (See 
section (c)). 

The random variation from dough piece to dough 
piece which jis directly attributable to the yeast 
bacterial action is, of course, still responsible for the 
resultant spread of about half the total weight pre- 
viously encountered. 

In order to use this short-term narrowing of the 
spread for longer-term control purposes, a dough 
dividing machine was modified slightly and equipped 
with an electric motor controlled screw capable of 
varying the volume of the rectangular dough divider 
cavity, by either increasing its volume or decreasing 
it. 
The output from the dough divider, i.e. the emerg- 
ing dough pieces after they flowed through the con- 
ical-hander, were passed through a specially designed 
high-speed weighing device (Fig. 9). As the emerging 
dough pieces arrive at approximately 45-50 per 
minute the time of weighing available is extremely 
short, and this gives rise to a considerable problem. 
This was solved by a combination of novel weighing 
mechanisms and electronic sequential timing at high 
speed. The actual weighing period was reduced to 
only 1/5th of a second, the rest of the time between 
dough pieces being used for handling. Thus 1/5th 
of a second was allowed for the dough ball to roll 
into the scale pan and to settle down (‘settling time’), 
the scale pan and scale mechanism being locked 
during this period. 

The weighing mechanism was then unlocked in 
about 1/100th part of a second and remained un- 
locked for 1/5th of a second (‘weighing time’): it 
was then re-locked in 1/100th part of a second. Dur- 
ing the weighing time, the scale mechanism moves 


either upward or downward against a torsion spring 
pre-set to the desired mean weight of the dough piece. 
As the weighing period is a predetermined time, the 
deviation from the centre position of the scale 
mechanism is directly proportional to the acceleration 
of the weight of the dough pieces. Thus the excur- 
sion of the weighing mechanism in either direction is 
greatest when the weight deviation from the norm is 
greatest. In the experimental equipment the scale 
mechanism was coupled to a deflection sensitive group 
of photo-electric cells, arranged as a_ grading 
system. This could produce in itself a complete 
histogram of the sequential weights of the individual 
dough pieces. 

After the scale re-locking action referred to above, 
a scale pan tipping mechanism ejected the dough ball 
from the scale pan in 1/10th of a second (‘ tipping 
time’) and allowed the dough ball to roll further 
along the production line to the flat mechanism which 
puts the dough pieces into the Prover conveyor re- 
ferred to above. 

The rest of the interval permits the scale pan to 
re-index and re-lock and allows for the empty scale 
pan to await the arrival of the next dough piece. 


Simple electronic computer 


The method of computing the instantaneous 
average weight continuously is to feed the weight 
deviation information obtained from the group of slit 
photo-cells into a specially designed very simple 
computer. This is capable of working out the in- 
stantaneous average weight of the instantaneous 
histogram obtained from a pre-set number of dough 
pieces. For instance, one could pre-set the computer 
to work out the average weight of 10 or 20 sequential 
weighings. The average weight information thus 
obtained continuously is characteristic of a particular 
relatively small batch of dough, and if this is higher 
or lower than a pre-set tolerance value, it produces 
an error signal in the associated electronic circuits 
which operates the reversible electric motor gear to 
the screw of the dough divider cavity control. 

Thus, compensatory action can be taken automatic- 
ally as the density of the dough varies, which with a 
fixed cavity would have resulted in over or under- 
weight loaves. The control decision reduces the size 
of the cavity when the dough has high density and 
increases it when the dough density decreases. It will 
be seen by studying Fig. 8 that with the 
electronically controlled dough divider, the statistical 
distribution of dough piece weights is considerably 
narrower than with the uncontrolled one. 


Pass/reject mechanism 
In addition to the computer-controlled dough 


’ divider, a selective reject gate is also included in the 


production line immediately after the weighing 
mechanism. This extracts any individual dough ball 
which is extra heavy or extra light. This can occur 
when a very large pocket of air is trapped in a dough 
divider machine, or alternatively, when an extra high 
density lump of dough appears. A direct action con- 
trol on the reject gate selectively picks out these 
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exceptional dough pieces and allows them to be fed 
back into the dough divider hopper. 

To compensate for the reduced production that 
this selective rejection would cause, the total produc- 
tion rate of the dough divider was increased by a 
similar percentage to the average reject percentage. 
Although this necessitated an increased operating 
speed for the dough divider, the scale mechanism was 
able to work at a periodicity of one every second, 
thus maintaining the same output of dough pieces 
within the tolerance permitted. 


Resultant reduced weight deviation 

From the lower half of the histogram (Fig. 8) it is 
clear that there is a considerably reduced spread in 
weight deviations when compared with the 
upper half. Due to the histogram 
narrower, the mid-point setting can be shifted 
slightly nearer to the lower minimum weight 
limit set by the Weights and Measures Law. 
Thus, a small saving of the total dough used can be 
effected. Whilst the saving is small, it is nonetheless 
a sufficiently high percentage to represent a fund of 
money enough to pay off the major cost of the 
additional technical apparatus. 
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Fig. 9. High-speed electronic dough bail 


weighing equipment. 


- 


(Development by: Sargrove Electronics Ltd.) 


A glimpse into the future 


Much operational research has been and is being 
carried out, some examples only having been des- 
cribed. Several lines of progress are now being 
followed in the bakery industry :- 

(x) There is a general tendency to improve the 
accuracy of the dough divider and the greater 
organisation control of dough density. 

(y) The development of statistical control devices 
such as those described in the above experi- 
mental paragraph, which by combining 
electronic, hydraulic or pneumatic means are 
suitably robust to achieve the narrowing down 
of the production spread histogram as men- 
tioned above. The reliability in service of such 
apparatus naturally depends on the excellence 
of the design and production methods of such 
apparatus; it is essential that ease of main- 
tenance is built into the design of the equipment 
from the start. 

Maintenance can be greatly simplified by the 
adoption of interchangeable units so that the 
local maintenance man deals only with plug- 
in problems. 




















(z) Parallel to this development, there is some en- 

tirely new rethinking going on in the bakery 

_ industry which is much more radical and un- 
doubtedly promises much greater advances. 


This essentially consists of attempts both from 
a production engineering and_ biochemical 
point of view to break away from the traditional 
method of making bread, which relies still on 
the cycle time historically and traditionally de- 
rived centuries ago from the housewife in her 
kitchen. 


There are entirely new techniques being tried 
out to enable the bubble formation in bread 
to be obtained without the lengthy cumber- 
some procedure of allowing the generation after 
generation of yeast fermentation bacteria to 
pass through their life cycle. After all, there 
are other ways of producing bubbles! A fur- 
ther development, possibly the most important 
one, is the attempt to break away from the 
batch process by adopting a continuous pro- 
cess. The basic idea is to produce dough by 
extruding an unfermented plastic mass almost 
immediately after mixing the ingredients, rather 
like a clay extruding plant used in potteries. 


This would not permit the life cycle of the yeast 
bacteria to commence and thus one could, 
by scientific means, maintain a very close con- 
trol on density, viscosity and thus specific 
weight of the dough per unit volume. This 
extruding machine would be followed by a high 
speed cutter, i.e. a portioning device, and this 
apportioned lump would be placed into baking 
tins moving along conveyors. These conveyors 
can now be conceived as being much longer, 
thus allowing the individual dough piece to 
go through its various fermentation cycles and 
processing equipment as an individual lump of 
dough having a predetermined quantity of in- 
gredients. In this way a much closer control 
over weight of the individual lumps can be 
achieved. Coupled with this a greatly improved 
climatic control equipment will be required as, 
of course, the dough pieces can lose weight due 
to evaporation. 

All this promises something which amounts to 
probably a revolution in the bakery industry, 
and thus the automatic baking equipment which 
we shall see in 10 or 20 years’ time will un- 
doubtedly differ greatly in its basic conception 
from the most modern equipment in use today. 





“BEDS” — AND THEIR MAKING 


a making is not a new art — in fact 
the furniture of today is not fundamentally 
different from the beds, the chests of drawers and the 
writing tables of two hundred years ago. We still 
use much the same sort of tenons and mortices and 
dovetails — though they have had to be modified in 
certain ways to enable us to use woodworking 
machinery. Many people still have the impression 
that the use of veneers (which are slices of wood 
usually less than a millimetre thick) is a new-fangled 
idea developed in the 20th century, whereas many of 
the finest pieces of the 18th century were actually 
veneered in the modern sense of the word. 

What then is new in the furniture factory of today? 
This study deals only with one aspect of the large 
scale production of popular furniture. A sizeable 
amount is still made by craftsmen working in small 
groups who use only a small number of machines. 


~ 


by ANTHONY LEBUS, 
Joint Assistant Managing Director, 


Harris Lebus Ltd., London. 


Over 70% of the furniture factories in Britain em- 
ploy less than 10 men — and there are not more than 
four who have more than 1,000 workers. 


Use of new materials 


Many of the materials we use are new. Plywood 
has only been made in large quantities during the 
last twenty years. Plastics are a post-war develop- 
ment and are likely to be used in furniture-making 
in increasing quantities. There have been important 
developments in glues and surface finishes. Hard- 
board is an excellent and comparatively new material. 
It is used extensively by the building industry, and on 
the Continent is already accepted for use in high 
quality furniture. However, the British public still 
has an aversion to it when used in bedroom furniture, 
but its use is likely to grow. Chipboard is something 


715 





newer still and is likely to be used in rapidly 
increasing quantities. 

Side by side with this use of new materials, 
manufacturers have developed new techniques for 
handling their products at all stages of production. 
It is with this aspect of furniture manufacture that 
this Study primarily deals. 

Furniture is a bulky article--and for its size 
comparatively inexpensive. In its finished state it 
is easily bruised and damaged. Its raw materials — 
logs sawn “through and through” or square edged 
lumber, crates of plywood and bundles of veneer — 
are heavy and not easily handled by manual labour. 
Individual parts pass through a large number of 
operations from planing and sawing through the 
spindle moulders to such operations as tenoning, 
morticing, dovetailing and sanding —- and there may 
be a thousand or more different parts in process at 
any one time, each following its own separate route. 

As in all types of manufacture, the essentials are : 

a first-class layout of plant; 

an efficient system of progression; 

a well-developed system of Work Study; 
efficient supervision and inspection throughout. 

A description of how timber is handled will show 
the progress that has been made in recent years, and 
will contrast the difference between the methods used 
today with those of years past. 

In days gone by, barges of lumber were unloaded 
by a gang of men, each of whom picked up one or 
two long boards and carried them ashore over a 
gang-plank and then to the top of a large stack up 
a series of inclined planks. Here they were piled 
criss-cross until they were needed for loading into 
the drying kilns. Alternatively, if the timber had 
been delivered by lorry, it was off-loaded onto a 
truck and then measured, board by board, and piled 
on a stack as already described. 

This system of working had a number of obvious 
faults. Admittedly a large jib crane was used when 
possible, but even so there was far too much manual 
handling. It was slow work too —dealing with 
loads, board by board, in this way. And perhaps 
most important of all, it involved the use of a number 
of small gangs, each working in a separate location, 
which meant that they were out of sight of the 
foreman in charge. 

The idea of handling timber— and veneer and 
plywood too-~—in unit loads has changed all this. 
It is the direct result of the rapid development of 
the fork lift truck during the last 15 years. It has 
meant that : 

we can centralise under one roof the small 
amount of manual handling that now takes place 
—- bad weather was an important factor in pre- 
War days; 

work is carried out under the eye of supervision; 
field stacks and kiln bogies are loaded and un- 
loaded in unit-loads; 

stock-keeping has been made much simpler be- 
cause the content of each unit is known and 
remains unaltered from one operation to the 
next; 
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fewer men are required — which, apart from 
making the work less costly, simplifies the task 
of supervision. 
In addition, the development of measuring machines 
has meant that we no longer need to measure the 
content of each board by hand with all the clerical 
work that used to be entailed. 

At the outset the choice of the best size of unit 
load was important. It was essential that a unit 
load 

should not be too large for a field barrow; 
should not be too heavy to push by hand; 
should not be too heavy for a 2-ton fork lift 
truck (which is the most convenient size for our 
field roadways); and 

should be a convenient size for loading on a 
kiln bogey. 

After a period of experimentation we standardised 
on a size 39" high and 39” wide. The length is not 
important and depends on the length of the log — 
though it must not exceed 16’ if the timber is to go 
into the kiln. 

As far as possible, we arrange for lorries which 
deliver timber to us, to be loaded in such a way that 
they can be unloaded either by fork lift or by jib 
crane. We have tried to do the same with barges 
but this is not such an easy problem. It is simple to 
arrange for sling-loads to remain undisturbed once 
they have been placed on the barge. This speeds 
the rate of unloading but because it reduces the 
carrying capacity of the barge by about one-third, 
it is entirely uneconomic. 


A special problem 


The unloading of barges of plywood presents a 
special problem. Individual crates are too heavy 
and too unwieldy to be moved by hand. The use of 
a large jib crane is uneconomic. We are, therefore, 
developing the use of a small portable air-operated 
gantry crane which can travel along the gunwales of 
the barge and can be lifted and placed in position by 
the jib crane. This small gantry crane can be 
operated by two men only, who pile crates into sling- 
loads ready for lifting by the large jib. Air operation 
has purposely been chosen for safety reasons. 

Square-edged lumber delivered by barge also pre- 
sents an interesting problem. Boards are picked up 
individually from the hold of the barge and de- 
posited on a special type of chain elevator which 
can be lowered into the hold. At the landward 
end of this elevator conveyor our plan is to install a 
measuring machine, a metal detector and lastly a de- 
vice for sorting boards according to their length, 
ready for the next operation (Fig. 1). 

After unloading, the next operation is the prepara- 
tion of unit loads for air-drying and kilning. 

The sawn logs are deposited on a heavy roller 
runway some 60 yards long, which provides a bank 
of work (Fig. 2). Each log may weigh up to three tons 
and in the past was hauled along the runway by hand. 
This was an arduous and, therefore, costly business. To 
solve this problem we have now added a powered 
drag-chain, into which a hook can be inserted with 
a safety slipping attachment. 




















Fig. 1. On the right — 
ripping, measuring and 
metal detecting and (in 
the distance on right) 


piling ready for kilns. 








Fig. 2. Unloading sawn logs from lorry and piling on to roller runway. 
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Fig. 3. Loading a kiln bogey by fork lift truck. 


This input runway feeds a succession of operations 
all of which are linked together by a powered 
conveyor. 

Boards are ripped in their width if they are over 
22” wide. They pass under a detector which brings 
to light any board containing metal, and they are 
measured on the move. 


The final operation 


The final operation of this series is the building 
of unit loads, interleaving each layer of boards with 
spacing sticks (which allow the passage of air for 
drying the timber). 

The unit loads are then ready either for storage in 
the open for preliminary air-drying, or else for 
building into bogey-loads ready for kilning (Fig . 3). 


Importance of handling aids 

In all these operations material handling aids play 
an all-important part. The same applies to the 
handling of timber in the store of dry-stock after 
kilning, where again the same principle of unit-loads 
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stacking is applied. These subsequent operations 
have also been streamlined and substantially modified 
in the years since the War. 


Plywood and veneer do not offer quite the same 
opportunity for mechanisation, but mechanical aids 
are being used to assist storage and subsequent issue 
to production. Labour is restricted to the essential 
tasks of inspection and grading. 


All this appears to be a very long way away from 
a discussion about “Beds”. In point of fact, it is 
fundamental. And there are a number of important 
lessons to be learnt from the changes that have taken 
place : 
(i) keep a product moving whenever possible; 
(ii) move it around as little as possible — and 
handle it manually as little as possible; 
(iii) concentrate the working area so that work is 
carried out under adequate supervision. 


These same rules apply equally well to all the 
subsequent operations of furniture manufacture and 
Beds are no exception to the rule. 
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HERE is something deeply satisfying in the 

building and sailing of boats. This satisfaction of 
a fundamental urge is not surprising, however, for 
boat building (even if the * boats’ were only a floating 
log, or a bunch of reeds lashed together) is older 
than agriculture and much older than the invention 
of the wheel — and all that ‘wheels’ imply. This 
does not mean that boat builders have held on 
tenaciously to old and conventional techniques, but 
neither does it mean that the older craftsmanships 
have been excluded. The design and building of 
beautiful boats owes almost as much to art as it 
does to science and the best products have a charm 
resulting from a combination of the two. 


The manufacture of hot moulded boats by Fairey 
Marine Ltd., therefore, is a successful effort to pro- 
duce high-class boats by means of a marriage of 
sound and modern production methods and _tech- 
niques to the older craftsmanships. 


Fairey Marine Ltd. was founded in 1946 as a 
subsidiary to the Fairey Aviation Company Ltd. at 
Hamble. The site had obvious advantages, being 
on Southampton Water and possessing slipways to 
the Hamble river. The factory buildings were 
modern, spacious and well lighted, and the project 
was backed by the research and laboratory facilities 
of the parent Company and by the experience of its 
production engineers. In addition, a nucleus of 
skilled boat building craftsmen was available, though 
this labour had to be trained in the new techniques, 
resulting in the production of quality boats in 
(juantity. 


So successful has this project been that from an 
output of approximately 100 boats in 1947, Fairey 
Marine had, by the end of 1956, produced nearly 
4,500 boats —- approximately 30°, of this production 
being for export. The production target for 1957 is 
1.000 boats — boats ranging in size from 7’ 6” 
dinghies to 26’ Atalantas. 








“BOATS” 


by C. G. JAMES, 
O.B.E.(Mil.), A.F.R.AeS., 


Assistant Manager, Fairey Marine Ltd. 


The market for boats 

The growth of recreational boating and yachting 
in Great Britain since the War has been phenomenal. 
No longer is it necessary to be comparatively wealthy 
to enjoy a sport which has so wide an appeal to 
young and the not-so-young. And this enthusiastic 
growth is world-wide, as the following American 
statistics indicate : 


TABLE 1 
Growth in Numbers of Recreational Craft in use in U.S.A. 
Year Number of Boats 
1930 1,500,000 
1947 2,440,000 
1953 5,023,000 
1956 5,971,000 


The estimated figure of 5,971,000 recreational 
boats in use on all U.S. waters shows that one boat 
is in use for every 29 persons — a proportion that is 
probably higher than any in the world. 

The American boating community uses outboard 
engines to a much greater extent than any other 
country, and the following are the statistics for out- 
board engines produced and in use for the years 
1952 - 1956: 


TABLE 2 
Annual Number of outboards in use 
Production of (current year plus 11 years 
Outboard Engines previous production) less wastage 


1952 —— 350,000 2,895,000 
1953 —- 464,000 3,189,000 
1954 — 450,000 3,639,000 
1955 — 470,000 4,109,000 
1956 — 640,000 4,500,000 


The above Table for outboard engines in use, 
compared with the number of boats in use (Table 1) 
does not mean that Americans use outboard motor 
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hoats almost exclusively, though a large number 
of boats in use are outboard types. A large number 
of sailing boats also carry outboards as auxiliary 
power. 

In the year 1956, 28,000,000 Americans spent 
$1,250,000,000 on boating and yachting in all its 
aspects. It is difficult to assess what proportion of 
this vast sum was actually spent on the purchase of 
boats and equipment, but only $4,500,000 worth of 
boats, marine engines and nautical accessories were 
unported into the U.S.A. in 1956, i.e. approximately 
.36°/,. This may seem a minute sum compared with 
the money spent by Americans on boating generally, 
but it is a challenge, and in the opinion of the writer 
there is an untapped and vast market potential for 





British boats and equipment in the U.S.A. (and the 
rest of the world). But the market has to be studied 
to give the customer the boat and equipment he 
requires, and which is suited to the conditions under 
which he operates, for there are 60,000 square miles 
of natural and man-made inland waters in the U.S. 
including rivers, lakes and reservoirs, and there are 
13,000 miles of tidal shoreline. These waters are 
served by 10,000 marinas, and waterfront launching 
facilities, for recreational craft alone, all offering 
service to boat owners. Finally, there are 807 yacht 
clubs listed in Lloyd’s Register of American Yachts, 
with an additional 820 affiliated yacht clubs. No 
one will question the fact, therefore, that the sales 
potential for recreational boats of all types is almost 

















































































































TABLE 3 
List of Types 
All-up weight, 
Stripped including centre- Sail 
Type L.O.A. Beam hull board and/or area 
weight engine 
R.Y.A. Firefly. Racing dinghy 12’ 0” a9” 160 lb. 250 Ib. 90 sq. ft. 
R.Y.A. Swordfish, Racing 15’ 0” o 3S" 300 Ib. 400 Ib. 130 sq. ft. 
dinghy 
14’ International dinghy. 14’ 0” 5’ 6” (max.) 225 Ib. 325 lb. 150 sq. ft. 
Racing dinghy 
Sailing Duckling. Junior class 9’ 0” 4’ 0” 120 lb. 140 lb. 54 sq. ft. 
or sailing tender 
Rowing Duckling. Rowing 9’ 0” 4’ 0” 100 lb. 110 lb. —_ 
tender 
Gannet. Racing or family 14’ 0” 5’ 6” (max.) 175 lb. 275 lb. 125 sq. ft. 
sailing dinghy 
Jollyboat. Racing dinghy 18’ 0” ge a8 260 Ib. 360 Ib. 160 sq. ft. 
Albacore, General purpose 15’ 9” a oe 230 lb. 330 lb. 125 sq. ft. 
dinghy 
505. Racing dinghy 16’ 6” G3” 220 Ib. (min.) 300 Ib. (min.) 150 sq. ft. 
16’ 6” de-luxe motor boat. 16’ 6” 6° 0” 800 lb. 1,200 Ib. -- 
General purpose’ motor 
launch. (Morris Vedette 
Mk 4.) (Coventry Victor 
MW2.) (Parsons Ford 
C4M.) 
Flatfish —— tunnel stern motor 16" 0” re 600 Ib. 700 Ib. — 
boat. (Coventry Victor 
MW2.) 
Mudlark (outboard motor). 15’ 0” 5S” 250 Ib 280 Ib. — 
Rowing or outboard day 
boat 
Gosling (14 hp.  J.A.P.). 9’ 0” 4’ 0” 110 lb. 165 Ib. -—— 
Motor tender 
Finn. Racing dinghy 14’ 9” 5 0” = 305 lb. 107 sq. ft 
Pixie. Double canoe 10’ 0” oa 42 lb. ace cs 
Pixie. Single canoe 7’ 8" 2 BS 32 lb. a ae 
Dinky. Rowing tender 7 eo 4’ 14” == 76 lb. — 
Atalanta. Bermudian Sloop 26’ 0” eal _— 2 tons 240 sq. ft 
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Fig. 1. Fairey * Fireflies ° racing at Torquay. 


unlimited, even if only the American market is con- 
sidered, and it constitutes a challenge to quantity 
and quality — production. 


(NorE—The statistics given above are extracted from 
estimates prepared by the Industry Advisory 
Committee on Statistics of the National 
Association of Engine and Boat Manufacturers 
of America.) 


Pca 





Fig. 2. Fairey Marine 18’ ‘ Jollyboat’ — four young 


people enjoy life. 


The boats of Fairey Marine 


I make no apology for quoting, in Table 3, a list of 
the types of boats designed and built by Fairey 
Marine in the past 10 years, for we are proud of the 
accomplishment. On the other hand, it may be 
argued that there are too many types, but the 
yachting fraternity are certainly not of a pattern 
and fashions change in boating as in women’s clothes. 
One cannot remain static for to do so is actually to 
retrogress, and it has only been by constant experi- 
ment and by market research amongst the boating 
communities that we have attained a fair measure 
of success. 





Fig. 3. An * Atalanta’ storming along 


in the Solent. 

















But certain models are strictly one design and 
cannot be changed in any particular without the 
consent of the Class Association and the Royal 


Yachting Association. This is a good thing from 
the owner’s viewpoint, for his own boat cannot be 
outclassed by someone willing to spend more money 
on gadgetry or special spars and sails. 

Time will not permit individual description of all 
types, so I have selected three from the range which 
may be of interest. 

The Firefly dinghy is strictly one design and 
probably the most popular and inexpensive modern 
racing dinghy. Normally raced by a crew of two, it 
can be used single-handed, and the Single-handed 
Championship of Great Britain is sailed annually 
in Fireflies. Being one design, races are won by 
helmsmanship and the tuning of the boat. Buoyancy 
tanks are built in, giving a reserve buoyancy of not 
less than 200 Ib. by rule. The hull is a hot moulded 
triple skin shell — each skin of 24 mm. thickness. 
Mast and boom is of light alloy. The boat can be 
fitted with a reduced rig and shorter mast for junior 
sailing and the change-over from racing to reduced 
rig takes only 10 minutes. This is a great advantage 
to clubs with a large cadet membership. 

The 18 ft. Jollyboat, too, has become very popular 
at home and in the United States. It is a one design 
boat like the Firefly, the Class Association being 
recognised by the R.Y.A. It has exciting planing 
performance with its 160 sq. ft. of sail and in addition 
a spinnaker of 110 sq. ft. can be carried. It is simple 
and easy to sail and though designed for a crew of 
three when racing, it is also suitable for family use 
and can be easily trailed. It is decked fore and aft 
and has built-in buoyancy. Buoyancy bags may also 
be added fore and aft to give a total positive 
buoyancy of 1,200 Ib. The hull is hot moulded, with 
a triple skin, each skin of 24 mm. veneer. This boat 
is truly an all-rounder and in 1954 it won the Fastest 
Boat Race, sailed by Charles Currey, and the 
Measured Mile, sailed by Peter Scott. In 1955, it 
was the fastest conventional boat in the radar con- 
trolled measured distance, and it also won the 1956 
Cross Channel Race, dinghy section, Folkestone/ 
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Fig. 4. With keels and rudder retracted, 
‘Atalanta’ can be operated in the 


shallowest waters. 


Boulogne, under most exacting conditions with wind 
forces gusting up to Force 4/5. 

I would like to elaborate further on one more 
boat which is now in production and, though revolu- 
tionary, has had a quite phenomenal success — the 
Fairey Atalanta. 

This 26 ft. boat can, by using the large central 
cockpit in addition to the fore and aft cabins, sleep 
six persons ; it can be trailed and used as a Caravan ; 
it can be sailed in the shallow waters of creeks or 
estuaries or it can be a deep sea boat or ocean 
racer in its class. Its twin retractable keels of 
malleable castings of aerofoil section, each weighing 
475 lb., can be raised or lowered by a rotating handle 
working a worm and bevel mechanism. ‘They can 
be operated by a woman. A clamping arrangement 
prevents the keels moving in a seaway. On the other 
hand, the clamping arrangement is so arranged that 
the keels will retract if they hit a submerged object. 
The rudder is also retractable. ‘The mainsail and jib 
halyard winches can be reached from the cockpit 
without climbing on deck and the jib tack can be 
reached, also without going on deck, through a hatch 
forward. The boat has the usual toilet facilities and 





rig. 5. The ‘ Atalanta’ is easily trailed and ean be used 


as a caravan en route, 














Fig. 6. 


trailer. 


An ‘ Atalanta’ packed for export on its own 


The boat and trailer can be easily slung and 


carries its own ‘Dinky’ dinghy on its afterdeck. 


also a small galley. he large central cockpit is 
ideal for a family of six for day sailing and it is 
well protected and self draining. An auxiliary 
engine, under the cockpit floor, will give a speed 
under power of 5 knots. The following are the 
main dimensions and areas :- 
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Length overall 

Maximum beam 

Freeboard — forward ... 
Freeboard — aft : 
Headroom under coachroof .. 
Headroom under cockpit tent... 
Draught — keels raised 
Draught —- keels lowered 


: 
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Total weight of keels ... 950 Ib. 
Designed displacement 2 tons 
Area of mainsail 155 sq. ft. 
Area of foresail 85 sq. ft. 
Area of genoa 115 sq. ft. 


29 ft. above 

sheer line 
(Spinnaker and Genoa conform to R.O.R.C. 
requirements.) 


Height of sail plan 


The illustrations give a very good idea of the 
versatility of this interesting boat. 


Fig. 7. The ‘ Atalanta ’—perspective 


of lines and sections. 


RETRACTABLE 
RUDDER 











The boats described in the foregoing have been 
designed and developed by people who have been 
intimately connected with sailing all their lives 
people like Uffa Fox, Alan Vines, Charles Currey, 
and others who have contributed engineering and 
production knowledge — and not least the men on 
the floor who build them and were ready to forget 
old usages and adopt new methods, however uncon- 
ventional these may first have seemed. 


Materials and methods of manufacture 
Materials 

Fairey Marine uses wood for its hulls, but we use 
conventional wood in an unconventional way — 
unconventional, that is, until the last War brought 
synthetic resin adhesives and their use for laminated 
wooden structures into prominence for many 
structures, including aircraft. We have certainly 
not discarded the possibility of using other 
materials such as fibreglass or other laminated plastics 
for our products, but we feel that our methods, using 
wood, are the best and cheapest in the present state 
of knowledge, until more is known of these 
newer glass and plastic materials, their technique 
of manipulation and, what is also very important, 
until their prices are reduced. I might add, however, 
that we are doing and have done a large amount 
of research and development on these glass fibres, and 
fibre and plastic laminates, and it may be that the 
future may see a boat constructed from a 
combination of wood, synthetic resin, plastic and 
light alloy, but that is something definitely for the 
future. 

But at the moment it cannot be gainsaid that wood 
is a kindly material for boats and __ possesses 
advantages, including its strength/weight ratio, com- 
pared to other materials. The low specific gravity 
of wood for a hull is, first, an obvious advantage. 
For instance, the S.G. of African mahogany is 
approximately .65, while that of an average glass fibre 
laminate can be as high as 1.6. Though the modulus 
of elasticity (E) of a glass fibre laminate can be as 
high as 3.1 X 10® Ib./in.? it can also be as low as 
1.0 X 10° Ib./in.?2.. The average E value of African 
mahogany is about 1.5 X 10° lb./in.? though this 
figure can be even higher when laminated. It follows, 
therefore, that unless a fibreglass construction uses an 
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expensive cellular core sandwiched between the 
exterior skins, laminated wood has an attractiveness 
in stiffness, strength /weight ratio and specific gravity. 
The problems, too, of fatigue and interstitial attrition 
have not yet been fully solved in laminated fibreglass 
structures subject to intermittent high stress. Again 
the fastening or screwing of subsidiary structures to a 
wooden laminated hull possesses nothing like the 
problems that such fastenings may have with a 
laminated plastic hull. 

Due to the inherent stiffness and strength of the hot 
moulded laminated hull, which is practically a mono- 
coque, it has been found possible to dispense almost 
entirely with conventional frames or timbers and 
their consequent through fastenings. This lightens 
the construction considerably and also makes cleaning 
and maintenance much easier. 

It has been said that rot is an ever-present hazard 
to a wooden hull, but we have found that this is not 
the case in a hot moulded hull. We have had hulls 
under test and moored out or submerged for long 
periods without damage by rot. One hull was 
half-sunk in the mud in a tidal creek and subject 
to several years of climatic change, without rot or 
damage. This hull was not protected in any way by 
paint or varnish. And so we are reasonably certain 
that in the case of a hot moulded laminated wooden 
hull which is impregnated at high pressure by 
synthetic resin, the risk of rot is reduced to negligible 
proportions. The resistance to marine borers like 
teredo is also considerably increased by the high 
pressure impregnation used in manufacture. 
Experience has shown that if the borer penetrates at 
all, it never penetrates beyond the first resin field. 

Finally, and in my opinion, it cannot be gainsaid 
that wood possesses aesthetic qualities, especially when 
varnished or polished. Most yachtsmen do not 
subscribe to the view of the person, who, having 
bought a Sheraton piece, said that after she had 
spent a long spell on polishing, it would ‘come up 
like new and look like plastic! ’. 

The plywood used i the construction of our craft 
is bonded with a phenolic resin glue, complying with 
the most stringent clauses of British Standard 
Specification 1203 (synthetic resin adhesives for ply- 
wood). The veneers, too, are of high quality, and 
this combination of timber and glue ensures that the 
laminate complies with British Standard Specification 
1088 — the well-known specification for marine grade 
plywood. 

The adhesives used both in the hot moulding and 
general construction of “Fairey” craft also comply 
with the very exacting requirements of the 
appropriate British Standard Specification for this 
type of work — namely B.S.S. 1204 (synthetic resin 
adhesives for constructional work in wood). The 
adhesive used for hot moulding is Casco-Resin and 
Hardener combination, developed by Leicester, 
Lovell & Co. Ltd., of Southampton, with whom we 
have the closest liaison. This resin/hardener com- 
bination provides a long closed assembly period (i.e. 
the time between assembling and positioning of the 
spread veneers and applying pressure), and so gives 
sufficient time for the careful fitting and laying up 
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of the hull and deck planking, especially in the larger 
craft such as Atalanta. 

When assembling prefabricated parts, use is made 
of a resorcinol resin — the most durable type of 
assembly glue available today. The actual glue used 
is Cascophen RS-216-M Resorcinol Resin. This 
product also complies with the most stringent clauses 
of B.S.S. 1204 and, in fact, is completely durable 
under all conditions of exposure, including the 
tropics. 

Tests on production panels are carried out at 
intervals, and similar tests are also made on the 
bought out plywood used for decking, buoyancy 
boxes, etc., which must comply with B.S.S. 1088. In 
addition, completed boats — test boats — are used 
for exposure tests and these boats are exposed to the 
weather without proper maintenance in order to 
simulate the worst possible conditions of use. 


Methods 

It goes without saying that these moulded boats 
could not be built to a price and in quantity produc- 
tion unless large scale jigging and tooling was 
embarked upon, with the consequent large financial 
outlay involved. The largest single outlay (apart 
from fixed equipment such as autoclaves and their 
heat and pressure supply) is, of course, the mould on 
which the boats are built. 

The almost solid male wooden mould is constructed 
bread-and-butter wise of 4” planking which is glued 
and pegged together and then carefully fashioned 
and faired to the interior shape of the boat. From 
experience, allowance is made for shrinkage. The 
mould is recessed to take the stem, hog, keel and 
transom, as these members are integrally moulded 
into the boat. The planking of the prototype of a 
new design is then layered up dry, that is without 
resin, on the mould, each skin being laid up 
diagonally and approximately 90° to its neighbouring 
skins. We generally use 2} mm. thick veneer for 
the planking, each plank — if such a thin strip can 
be called a plank — being about 6” wide. Some 
tailoring to suit curvature is always necessary, but 
after the planks have been satisfactorily fitted they 
are numbered and removed and spindling templates 
or pads made of each ‘plank’. The planking of 
future boats is then roughly cut on the bandsaw in 
wads and also spindled to shape in convenient ‘ wads’ 
of six or even more. The numbered wads are then 
stored in racks adjacent to the mould. 

The operator draws the appropriate skin from 
the rack and staples it to the mould. The first skin 
carries no glue, the second and subsequent layers 
carrying the glue film. As the second skin is applied 
and stapled down to the first, the staples holding the 
first skin are removed. The planks are glued, one side 
only, by being pressed through the rollers of a glue 
spreading machine. The glue mix is rigidly inspected 
for correct mixture and pot life. The staples and 
stapling machines are very similar to the ordinary 
office stapler for papers, except that they are more 
robust and in some instances can be pneumatically 
operated to save wear and tear on the operators’ 
hands. 
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Fis. 8. With rubber bag fitted, a hull on its mould enters 
the autoclave for hot moulding. 


The mould itself is mounted on a flat metal plate 
carried on a trolley or bogey moving on a rail track. 
The plate is larger than the mould, to allow the 
rubber bag, which is lowered on to the assembly, to 
be clamped down around its edges to ensure a good 
vacuum. After ensuring that all the planks are 
snugly fitted and there are no overlaps, a vacuum 
of approximately 27” of mercury is applied and 
another check made to ensure that planks are fitting 
correctly with no overlap. In the rare instance of a 
local overlap occurring, it is comparatively easy to 
tap the offending plank back into position with a 
mallet. 

The whole unit is then wheeled into the autoclave 
where steam heat up to 100°C. and an additional 
pressure of approxunately 45 Ib. per sq. in. is applied, 
making a total pressure of approximately 60 lb. per 
sq. in. on the planks to ensure good contact while 
the cure takes place. The initial hot cure takes 
approximately half-an-hour, but this, of course, varies 
with the type of boat and the number of skins used 
for the shell. The number of skins used may vary 
from three in the case of a small dinghy to five or 
six in the case of a large boat or high speed launch. 
Constant supervision of curing temperatures is carried 
out by electric thermocouples under the rubber bag 
and near the surface of the mould, and samples of 
the laminate are tested by the laboratory after hot 
curing to ensure consistency and strength. 

After hot curing, the complete shell is removed 
from the mould and allowed to stand for several 
days for final curing before being trimmed and 
worked upon. 

As already stated, the stem, hog, keel and transom 
are integrally moulded into the shell and_ these 
members are made up into jigs to ensure interchange- 
ability and dimensional accuracy. In the case of the 
stem, keel and hog, these are also of laminated con- 
struction. Decks, buoyancy tanks, centreboard cases 
and other components are all jigged, tooled and 
made up as units to ensure the minimum of trimming 
on assembly. All plywood used for components 
complies with B.S.S. 1088 (plywood for marine craft), 








Fig. 9. One of the largest of the Fairey Marine battery 
of autoclaves. ‘ Atalanta’ top deckings being prepared for 
moulding. 


which means that it is resistant to bacteriological 
attack and also has to resist, without delamination, 
72 hours’ immersion in boiling water. 


Masts, booms and fittings 

Except in the case of Atalanta and one or two other 
boats, most of our masts are of light alloy corrosion 
resistant drawn tube, the masts being of streamline 
section. The track is an integral part of the drawn 





Fig. 10. A Fairey ‘ Swordfish’ shell, after removal from 
the mould. It will be noted that the transom, hog, stem 
and bilge rails are moulded in situ. 
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section. We have standardised on two sizes of mast 
section for the smaller boats. 

Although all masts are sealed to make them water- 
tight, the topmast tapered portion is of spruce to aid 
flotation if a capsize occurs and if the boat is lying 
on its side. In the larger dinghies the main and jib 
winches, also of corrosion resistant light alloy, are 
built into the mast. Crosstrees are also of light 
alloy. 

The masts and booms are drilled for their various 
fittings in longitudinal channel jigs through 
hardened bushes. The standing rigging of stainless 
steel is prestretched before making up and _ then 
spliced or Talurited to length in jigs to ensure inter- 
changeability. 

Corrosion-resistant light alloy or stainless steel 
stampings or pressings are also used for a variety 
of fittings on the boats. Some rudder blades are of 
light alloy with wood stocks, others have light alloy 
stocks and wooden blades, while in the case of 
Atalanta, the whole retractable rudder assembly, i.e. 
stock, cheeks, blade, gudgeons and pintles, is made in 
BSS.N56 material, argon arc welded, to lessen dis- 
tortion and also to ensure absence of fluxes which 
may Cause corrosion under marine conditions. 


Conclusion 

The main theme of this Conference has been 
automation and there is no doubt that automatic 
production will bring (as the Chairman of Council 
has said) social changes of the most beneficial kind, 
notable of which will be increased leisure for many. 
How better could this leisure be spent than in the 
sailing of boats ? Though it may sound trite, we of 
Fairey Marine believe that we have added something, 
however small, to the sum total of happiness of this 
world. 

For myself, it is indeed pleasant to be connected 
with an industry which, because of its emphasis on 
up-to-date production methods, can provide a sound 
article and so much pleasure to the users of its pro- 
ducts. Recreational boating and _ yachting is 
‘snowballing’ each year because it is now reasonably 
cheap, and in addition it would be difficult to find 
a sport or pastime which has such a healthy outdoor 
appeal to the young and the not-so-young. 

Most of the range of Fairey Marine boats can be 
purchased as kit sets for home construction, or the 
hulls supplied in quanitity to smaller yards without 
our facilities. We can even supply our 26 ft. Atalanta 
in component form for other boat builders or 
amateurs possessing the necessary ability and facilities 
to complete. 

In conclusion, I would like to thank the Directors 
of Fairey Marine for the encouragement given in 
preparing this Paper, though all opinions expressed 
are solely my own. 
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REWING is one of our oldest industries and in 

the main is still carried out all over the world 
by traditional methods in rather antiquated preinises. 

The brewing process has remained unchanged for 
centuries. [t is essentially a batch process and is basic- 
ally the same for all types of beer; although it is 
dangerous to prophesy, radical changes permitting a 
fully automatic and continuous process are not 
envisaged, 

Mechanisation, with simple automatic control 
devices and instrumentation, has helped to provide 
greater productivity and progress of this type has 
taken place in every brewery to a greater or lesser 
extent. 

Circumstances usually dictate that an increase in 
capacity, or the inclusion of an additional operation 
in the process, involving extra plant, is met by build- 
ing on to or otherwise adapting existing buildings, 
This method, though unavoidable, often produces an 
arrangement leaving something to be desired. 





Fig. 1. The Park Royal Brewery. 





“BEER” 


by G. W. BARTON, A.M.1.Mech.E., 
Senior Assistant Engineer, 


Arthur Guinness, Son & Co. (Park Royal) Ltd. 


Even when it is possible to build a new brewery, 
the limits set by the available site may inpose 
restrictions on the layout. From this point of view, 
therefore, those responsible for the planning and con- 
struction of the Park Royal Brewery were specially 
favoured (Fig. 1). It was built on a new and exten- 
sive site, where the buildings and plant could be 
arranged in the most suitable positions relative to 
one another, whilst at the same time leaving plenty 
of room for expansion. It was also possible to 
incorporate the many improvements in method 
suggested by 175 years’ experience of brewing 
Guinness at St. James’s Gate Brewery, Dublin. 


As in the case of the parent Brewery in Dublin, 
the Park Royal Brewery produces and sells Guinness 
in bulk. From Park Royal, some 45 million gallons 
per annum of Guinness are despatched to brewers 
and bottlers in containers varying in size from the 
smallest cask holding 44 gallons to the largest road 
tanker holding 3,000 gallons. 
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‘ig. 2 (above). One of 
the seven mash _tuns, 


showins contents. 


Fig. 3 (right). Removing 
the spent hops’ by 
manual labour. At Park 


Royal this is now done 





Although the manufacturer’s price of Guinness in 
this country today is equivalent only to some 13% 
of the cost of a 4-pint bottle of Guinness to the 
consumer, efforts to maintain quality and to increase 
both productivity and efficiency have always been 
made at Park Royal in order to offset as far as 
possible the continual rise in the cost of materials, 
labour, overheads and services. 

This policy has enabled the Brewery to hold its 
selling price steady since 1951 and to increase sales 
at the same time. 

Some of the changes in method and _ technique 
which have been made at Park Royal and have 
resulted in the quality of the product being main- 
tained, savings in labour or materials and increased 
productivity and efficiency, are outlined below. 


Removal of spent grain from mash tuns and spent 
hops from hop backs 


Mash Tuns 


That part of the process which takes place in the 
mash tun is roughly similar to that which takes 
place in the humble teapot. The Guinness mash 
tuns are cast iron vessels, each 20 ft. in diameter 
and about 7 ft. deep (Fig. 2). At the completion of 
infusion about 20 tons of spent grain must be 
removed and the vessel cleaned and prepared for the 
next mash. 

It is usual for this material to be shovelled out 
manually (an arduous and unpleasant task) but Park 
Royal is one of the very few breweries where the 
mash tuns are emptied mechanically. 

At Park Royal a quantity of liquor is left with 
the spent grain and the mixture is pumped away. 

Although the pumping system was _ installed 
primarily to remove an unpleasant task from the 
duties of the Brewhouse Labour Force, it has also 
effected a considerable money saving. 

Based on a brew involving six mash tuns (there 


Fig. 4. A cask being washed externally. 


are about 350 such brews per annum) the com- 
parative labour figures are :- 
Man hrs./brew 
Manual emptying and cleaning ... » &6 
Mechanical emptying and manual cleaning 12 


Hop Backs 

The liquor (known as wort) from the mash tuns 
is boiled with hops in large copper vessels. After 
boiling, the contents of these vessels is run off into 
hop backs having false bottom plates which keep 
back the hops, but pass the hopped wort. 

The hop backs are of copper bearing steel, about 
26 ft. 6 in. diameter and 9 ft. deep. 

Again the traditional practice is to remove the 
spent hops manually (Fig. 3), but at Park Royal this, 
too, is done mechanically in a similar manner to 
that for spent grains, originally for the same reason 
and with the same result. 

Comparative labour figures based on a six mash 
tun brew are:- 


Man hrs./brew 
Manual emptying and cleaning ... ow» “1 
Mechanical emptying and manual cleaning 8 


Cask and vessel cleansing 


Guinness is a naturally conditioned product and 
is not pasteurised ; scrupulous care is therefore taken 
to ensure that all vessels and containers with which 
it comes into contact are thoroughly clean. 

As stainless steel and aluminium can be kept 
much cleaner than wood, these materials are replac- 
ing wood at Park Royal both for brewing vessels and 
for containers for the finished product. 


Cask Cleansing 

Casks range in capacity from 44 gallons to 104 
gallons and all these are cleansed by washing and 
steaming (Figs. 4 and 5). 

















Originally each cask was washed externally by one 
machine, internally by another, and was afterwards 
steam sterilised. With this system the internal 
washing water was injected in one ‘burst’, as was 
the steam for sterilising. 

This arrangement has been displaced by one in 
which the three operations are performed on one 
machine (Fig. 6). This saves manhandling between 
operations without any increase in power consump- 
tion. Casks washed and sterilised on the machines 
now in use are also much cleaner, as a result of the 


Fig. 6. The present method, whereby casks are washed 
internally and externally and also sterilised in one machine. 
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ig. 3S. Casks being steam sterilised. 


washing water being injected by four consecutive 
nozzles and the steam by five consecutive nozzles. 
One of these machines has roughly the same 
capacity as four lines of those they replace. 
Comparative figures for the two systems are as 
follows :- 


Original Method 
Output ... ses oe 
Internal washing water 
consumption 
Steam consumption 


Present Method 
Average output 
Average washing water 
consumption ... si 
Average steam consump- 
PE as tke ... 24 Tb. per cask 


60 casks per hr. per line 


4.8 gall. per cask 
3.3 lb. per cask 


200 casks per hr. 


7 gall. per cask 


Saving in labour per cask 33//. 


Vessel Cleansing 

The smaller vessels are water fushed and steam 
sterilised, but such vessels as vats are too large 
for this treatment. 

The vats are about 20 {t. diameter and 22 ft. 
deep. Originally they were all made of oak, but 
stainless steel is displacing wood as the vats fall due 
for renewal. 

Before each filling the wooden vats are scrubbed 
thoroughly by a team of three men. Two men wield 
long-handled brushes from side to side over the 
internal surfaces of the vessel, whilst the third man 
manipulates a hose. The work is heavy and demands 
both dexterity and strength (Fig. 7). 

So far about half the vats are of stainless steel 
and these lend themselves to mechanical washing 
by medium pressure water and a revolving washer 
having three nozzles which operate catherine wheel 
fashion. The machine is merely lowered into the 
vat and the water turned on for a specified time 
(Fig. 8). 

This system is also in use in other parts of the 
brewery and its use is being extended. 








Fig. 7 (left). Before 
filline, the wooden vats 
are scrubbed internally 
by a team of three men, 
two using long-handled 
brushes, while the third 


manipulates the hose. 


Fig. 8 (above ). Stainless 


steel vats are gradually 
replacing the wooden 
type and can be cleaned 


by a mechanical washer. 















Each vat is filled about 60 tumes per annum and 
comparative figures for the two methods of washing 
vats are as follows :- 


Oak vats ... ae 
Water used i 
Stainless steel vats 
Water used 


9 man hours per vat 
about 1,000 gallons per vat 
1 man hour per vat 
about 1,500 gallons per vat 


Delivery in bulk 

The growth of the demand for Guinness and 
changes at many of the bottling stores make it 
possible to despatch an increasing proportion of the 
output in much larger containers than the largest 
cask. 

At Park Royal these containers are either road 
tankers or road/rail tankers ranging from 1,440 to 
3,000 gallons total capacity, with compartments 
holding from 360 to 2,880 gallons. 

As the Park Royal Brewery cannot satisfy the 
demand for Guinness from the whole of Great 
Britain, some continues to be shipped to this country 
from Dublin. 

Originally this was shipped in cask, but it is now 
transported mainly in specially designed 500 gallon 
nesting tanks of stainless steel or aluminium. 

The steamers have specially 1efrigerated holds 
and were designed for this change. The handling 
arrangements for the tanks in Dublin, Manchester 
and Liverpool reception depots have been modernised 
to obtain the maximum benefit from the new system. 
Fork lift trucks deal with the tanks on land including 
loading and unloading lorries. 

The tanks are washed, sterilised and, of course, 
filled in Dublin where a new monorail and roller 
conveyor system was installed for the purpose 
(Fig. 9). 

The savings in cost effected by bulk delivery are 
from 10°/%, to 15°4, amounting to some £100,000 
per annum, but what is perhaps more important is 
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Part of the monorail and roller 





rig. 9. 
conveyor system, used when sterilising and 


filling transportable tanks, 


the greater cleanliness of this mode of delivery and 
the resulting improvement in the condition of the 
product. 


Instrumentation 

Work on the construction of the Brewery started 
in 1933, when gauges and instruments were still 
regarded as luxuries in many quarters. At the outset, 
therefore, instruments on the engineering plant were 
few in number. 

War conditions produced a general drive for 
increased fuel efficiency and meters to indicate and 
record the consumption of steam, electricity, water, 
coal and gas were installed in the main departments. 
The cost of these was more than saved on the fuel 
bill in the first year. 

This drive has been sustained by fuel crises and 
the continual rise in the cost of fuel in all its forms. 

Additional gauges and meters have been installed, 
heat recovery and retention measures extended and 
changes in the timing of some brewing operations 
introduced to reduce peak demands. Each item has 
contributed towards a general increase in efficiency 
with a corresponding saving in money and fuel con- 
sumption. 

The yardstick of overall efficiency in a brewery 
is heat used per barrel (36 gallons) brewed. At Park 
Royal this figure has fallen from about 500,000 
B.T.U. to 320,000 B.T.U., despite increases in 
electricity demand from additional plant. 

Some of the more interesting examples of 
instrumentation are :- 


1. Automatic boiler control. This is an electric 
pneumatic hydraulic arrangement regulating 
the forced and induced draught fans and the 
grate speed according to the boiler steam 
pressure. 


No 


Automatically controlled, steam heated, absorp- 
tion refrigerating machine of 1,000,000 B.T.U. / 




















hour capacity chilling water for general cooling 
purposes. 

3. Automatically controlled rackings chiller. ‘This 
adjusts the output from a positive displacement 
pump, according to the temperature of 
Guinness leaving the cooler. The system is 
pneumatic, mechanical and _ includes an 
hydraulic variable speed gear box. 

4. Automatically controlled yeast chiller. This 
regulates the flow of brine to provide a constant 
yeast temperature, using a pneumatic con- 
troller. 

5. Brightness metering . system. A continuous 
sample of the Guinness flowing to the racking 
points passes across the beam of a_photo/ 
electric cell via a small glass tube. The photo/ 
electric cell is connected to a_ brightness 
indicator and recorder ; the former carries an 
electric contact which rings an alarm bell 
should the brightness fall below a minimum 
value, so that appropriate action may be taken. 

Whilst it is difficult to measure direct savings 

resulting from these examples, it may fairly be 
claimed that additional labour would be needed but 
for the instrumentation. 


Current developments 


Two projects on which work is proceeding are out- 
lined below as interesting examples of further 
mechanisation of an already highly mechanised 
plant :- 

(a) Racking by Pre-set Meter. ‘The traditional 
method of filling casks is volumetric and 
manual. The system includes a header tank 
or racker having a float valve to control the 
content and a number of racking hoses, each 
controlled by a cock. 

Casks reach and leave the racker by rolling. 
They are filled by gravity under a slight head, 
the whole operation being rather slow and the 
filling time varying with the size of cask. 

Trade requirements for Guinness in some of 
the smaller metal casks necessitated an increase 
of about 84°% in the rate of racking. It was 
found that this would necessitate nearly 100°/, 
increase in the labour force on the racker con- 
cerned, so the possibility of racking by meter 
was reviewed. 

Meters have been in use in the U.S.A. for 
excised liquors for many years, but meters of 
sufficient accuracy and cleanliness to satisfy 
brewers and the Weights and Measures 
Inspectorate in this country had not been 
developed over here. 

A meter manufacturer, well known in the 
petroleum industry, was found willing to pro- 
duce a pre-set flowmeter, having the necessary 
standards of cleanliness and accuracy; a 
development programme was, therefore, under- 
taken. 

The requirements were met in full and con- 
version of the first racker to include pressure 
fed, pre-set, totalising, piston type meters is in 
hand (Fig. 10). 








Although the new system will be manually 
triggered, the filling cycle will be automatic 
once the meter has been started. It will be 
simpler and cleaner than the old method and 
will include a conveyor feeding and discharge 
system. 

Tests with the prototype unit show that the 
required rate of racking can be achieved with 
ease by the existing labour force. An idea of 
the time saved by the pre-set meter will be 
gained from the following comparison :- 

Old method ... 8 gallons racked in 65 secs. 

New method ... 8 gallons racked in 33 secs. 

It is expected that the cost of the new system 
will be recovered in two years. 


(b) Bulk Handling of Grain. Some 60,000 tons of 


malt and barley are delivered annually to Park 
Royal by road and rail. 

Once emptied from its sacks, the material 
passes through many weighing, cleaning, 
screening, grading, storing and transfer opera- 
tions mechanically, on hundreds of yards of 
conveyors and elevators. 

Traditionally each sack is removed from the 
road or rail wagon by hand and emptied into 
the receiving hoppers, the maltsters’ packing 

: (concluded on page 704) 





Fig. 10. Prototype pre-set flowmeter on experimental rig. 
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EDUCATION for MANAGEMENT — 


ARE WE FALLING BEHIND? 


by G. W. PITT, 


A.M.1.Prod.E... M.B.A.(Chicago), Dip.Econ., Pol.Sc.(Oxon.). 


Mr. Pitt served his engineertng apprenticeship at S. Smith @ Sons 
(England) Ltd., at Cricklewood and Cheltenham, and subsequently became a 
work study engineer, process planner and estimator at the Cheltenham factory 


for five years. He then spent three-and-a-half years at the Lockheed Hydraulic 
Brake Co. Ltd., Leamington Spa. as Technical Assistant to the Chief Inspector, 


and subsequently as an inspection foreman. 


Mr. Pitt obtained the City and Guilds of London Institute Certificate in 
Machine Shop Engineering, and the Higher National Certificate in Production 
Engineering, as well as preparing for the Diploma in Management Studies, 


through evening classes at various technical colleges. 


In 1954, he went to Ruskin College. Oxford, to study economics and 
political science. During his two years at Oxford, he won a scholarship to the 
School of Business of the University of Chicago, where he graduated with the 
degree of Master of Business Administration in August, 1956. His experiences 


there form the basis of this article. 





Mr. Pitt is now a Lecturer in the Department of Management Studtes, at 


the Polytechnic, Regent Street, London, 


HE main purpose of this article is to appraise 

business administration education in America as 
experienced by a British student. It is not an 
attempt to describe American business education as 
such, for two reasons. Firstly, many sources of infor- 
mation already exist for this purpose and, secondly, 
it is dangerous to generalise about anything 
American; business education is no exception. An 
attempt will be made to answer such questions as 
“Does the course meet the needs of American 
business ?”’; “Who are the people most likely to 
benefit ?”; ““ How would such a course meet present 
needs of business and management education in 
Britain ?” and, if it does not, “ What modifications 
are needed to make it acceptable in the British 
educational and industrial setting ? ”. 

We will first examine the type of course offered at 
the School of Business of the University of Chicago. 
The School was founded in 1898 and is the second 
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oldest in America. It can be regarded as one of the 
leading schools of its type in the country. As there is 
a great variety in the type and emphasis of business 
administration and management courses provided in 
the 166 universities or colleges offering these subjects, 
it is not easy to suggest that the Chicago course is 
typical. but it has many features common to these 
courses. It has certain advantages in that the School 
is part of a University well connected with industry 
(the University was founded by John D. Rockefeller). 
Its relatively long history brings the advantages of 
long experience in teaching methods and research: 
the danger of a conservative or traditional trend over 
the years has been successfully avoided. The unique 
environment of a city like Chicago, with its wide 
diversity of manufacturing, finance and trade, pro- 
vides for the Faculty and students valuable means of 
close contact and exchange of ideas with practising 
business men. 














Details of courses 

The bulletin of the School of Business states the 
case for business education as follows :- 

“The need today for professional education for 

business administration is clearly defined and 
growing constantly. Modern business operations 
and management demand an increasingly high 
order of technical knowledge and administrative 
skill. It is now widely recognised that in business, 
as in law or engineering or medicine, formal 
professional education is of vital importance in 
preparation for a career. 
Education for business at the university level 
offers significant advantages. It conserves time 
by shortening the period of apprenticeship for 
higher business responsibilities. It provides a 
breadth of view and a perspective respecting 
business activities and problems which is difficult 
to acquire through practical experience alone. 
More important, it supplements experience and 
greatly enhances its work by supplying the valu- 
able insights of theory and of basic principles 
of business administration.” 

The School offers tour programmes of study :- 

1. The M.B.A. (Master of Business Administration) 

Programme. 

2. The Ph.D. Programme. 

3. The Executive Programme. 

4. The Hospital Administration Programme. 

There are three distinct programmes leading to 
the M.B.A. degree :- 

1. Full-time day programme conducted on the 

University campus. 

2. Part-time evening programme, conducted down- 
town. 
3. The Executive Programme. 


For the purposes of this article. we will be con- 
cerned mainly with the M.B.A. Programme on 
campus as fulfilled by the writer. The Executive 
Programme will also be described in view of its many 
features of interest to British industrialists. 


The M.B.A. Programme 

The primary objective of the programme is “ to 
provide broad professional education for persons 
looking forward to positions of executive responsi- 
bility in business. The programme is designed to 
furnish education in principles of business manage- 
ment, rather than training in specific business 
operations and narrowly vocational techniques. All 
major aspects of business management are treated 
and interrelationships among them are stressed. 
Students are thus encouraged to view business 
operations and situations comprehensively. An allied 
objective of the programme is to provide some 
degree of specialised education in a selected field of 
concentration.” 


Normally, only holders of four-year Bachelor’s or 
equivalent degrees are eligible for admission (usually 
aged 22 or more at this stage under the American 
educational system) : but the admission requirements 
of the School are sufficiently flexible to enable others 
to enter if they can provide satisfactory evidence 
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of self-education or other qualifying experiences, such 
as business experience, if they pass a general education 
test. The writer benefited from this flexibility as he 
was admitted to the School, offered a tuition scholar- 
ship, and granted exemptions from five subjects on 
the basis of his industrial experience, his qualifica- 
tions through attendance at evening classes over 
many years and a year’s full-time study of economics 
and political science. 


The course consists of 18 subjects; normally three 
subjects are taken in each quarter (three months). 
This means that the course can be completed over 
two years. or 18 months if the student chooses to 
study in the summer quarter by missing the long 
summer vacation. 


The subjects are detailed as follows :- 

A. Basic subject matter — comprising accounting, 
business economics, statistics and business law. 

B. Methods and problems of management — com- 
prising production management, financial 
management, personnel management and 
marketing management. 

c. Management theory and business policies — 
comprising business organisation and _ policies. 
business cycles and forecasting, and _ social 
control of business. 

p. Field of concentration — which may be chosen 
from the following: accounting, business 
economics, business finance, personnel manage- 
ment, marketing, production, statistics and 
institution management. 


In the “ Production” field of concentration the 
student, having already taken the bas'c production 
management course (Production I) required of all 
degree students, takes three courses covering “ the 
entire field of administration of manufacturing enter- 


prises”, and three electives. The former are :- 


Production IT — problems in integration of techno- 
logical factors to achieve efficient operations. Case 
material from companies in several different 
industries includes problems of analysing and 
organising processes, planning layouts, scheduling and 
controlling production, and structuring working 
relationships in the organisation. 


Production III — problems of business policy in the 
production area. The first half is concerned with 
problems of executing production policies in terins of 
the physical process of production, the co-ordination 
of production with sales requirements, and_ the 
integration of production planning and control. The 
second half consists of problems of formulating 
policy. Case material deals with actual business 
situations. 


Business Policies — attempts (1) to ascertain what 
is essentially involved in managing a business firm; 
(2) to develop a technique for identifying policy 
issues; and (3) to determine the related co-ordinated 
plan for executive action. 


735 











The three electives are selected from the 
following :- 
One elective from : 
Seminar on management 
controller. 
Problems of financial management. 
One elective from : 
Personnel management and collective bargaining. 
Wage and salary administration. 
Industry and the individual. 
One elective from : 
Market research. 
Marketing management: advanced. 
A similar system of selection of subjects exists for 
the other fields of concentration. 


functions of the 


The M.B.A. Executive Programme 
The stated objectives of the programme are :- 

1. To develop facility in the managerial uses of 
economics, accounting and statistics. 

2. To develop a general management approach to 
business problems an approach that goes 
beyond specific departments or functions to a 
company-wide, or even industry-wide, point of 
view. 

3. To foster a greater awareness of the 
adm‘nistrator’s responsibilities in an organisa- 
tion. 

4. To develop a sense of the responsibilities of 
business leaders in our social, economic, and 
political system. 

The programme was established in 1943 for 
persons already carrying executive respons bility to 
meet the vastly expanding need for development of 
executive talent. “ The broad aim is the development 
of solid habits of learning, the ability to reason and 
the fundamental ethics of rational and integrated 
judgment .. . It is a concentrated graduate course 
adapted to the mature interests and needs of the 
experienced business executive ... It is an 
opportunity for men and women in business to share 
experiences, broaden understanding and develop 
managerial depth and_ balanced _ perspective.” 
It is the only American bus‘ness course expressly 
designed for executives that provides a university 
degree on completion. 


Details of the course 
About 75 are accepted out of over 250 annual 
applications for the two-year course. The two years 
are split into six terms of 11 weeks. Two subjects 
are taken each term, one evening of three hours per 
subject per week. In addition to the formal six hours 
per week, the programme requires extensive reading 
and preparation of papers which may require a 
further 20 hours per week. 
The 12 subjects taken are :- 
Managerial Accounting (two parts) ; 
Administrative Relationships ; 
Business Economics ; 
Industry and the Individual ; 
Statistics for Management ; 
Industrial Relations ; 
Money and the Financial Markets ; 


Financial Management ; 
Marketing Management ; 

Public Regulation of Business ; 
Business Organisation and Policy. 


Selection 

The Executive Programme has been especially 
des'gned for college graduates with substantial 
business experience at an executive level. There ‘s 
no prerequisite of formal business training, and four 
years’ college education is not essential if an 
equivalent education has been obta ned informally. 
Application is usually made by Chicago companies 
who nominate and sponsor selected executive staff, 
but individual applications receive equal considera- 
tion by the School. About 75°/, of selected candidates 
are those sponsored by their firms. 

The average age of the 75 finally selected candi- 
dates is 38 years, with approximately 80°/, being in 
the age-range 34-45, and most of the remaining 
20% below 34 years of age. The average salary 
being earned is $15,000 per annum. The candidates 
are usually from the third level of management in 
the larger companies and the first or second of the 
smaller companies. Only about five of the 75 selected 
fail to complete the two-year course through pressure 
of work, domestic reasons or illness: this gives 
evidence of great care in the initial selection by 
companies and in the final selection by the School. 
It also illustrates the determination and initiative of 
the candidates, who have to make great personal 
sacrifice to gain the qualifications. 

The composition of the members of the 1955 - 57 
Executive Programme group is broken down as 
follows :- 


General administration ... we SO 
Engineers and chemists ... ee 
Sales ; ee ee 6 
Financial (Treasurer, etc.) 6 
Accountants ; ~ 2 
Secretaries and _ ass'stants 3 
Personnel ... 3 
Purchasing — oe 4 
Officers in the Services ... 3 
Others 3 


Impressions of M.B.A. courses 


Their relation to British needs 

The answer to the question of whether the course 
meets the need of American business is fairly easily 
answered. All the evidence is that it does. The 
traditionally long and close association between 
industry and the universities ensures this. There is an 
insatiable demand for young and ambitious persons 
by business and government, usually as trainees in the 
first instance, to fill the many junior executive 
positions available in the expanding economy. The 
general acceptance of the importance of business 
education in America is well known. The argument 
has never much revolved on the principle of 
education for management, but on the best means of 
obtaining it and what is the best student material to 
benefit from it. Most Schools of Business are invaded 























in the early Spring by personnel officers from 
industry who are looking for suitable graduates 
nearing completion of their course. The larger 
companies compete with each other in what they 
have to offer the best graduates, and spend much 
time and money on impressing upon them the 
opportunities available. As most of the graduates 
have come to the School of Business from college 
their practical business or industrial background is 
l:mited, and the larger companies expect to give them 
a general tour of the business for several months 
and then further training in their specialised field 
before they are finally established. 


The curriculum has been evolved over many years 
of experience and it is difficult to see how it can be 
bettered to meet the stated objectives of the course. 
The main interest to us is whether it could be 
transposed to a British environment in its present 
form. The writer’s conclusion is that it cannot, owing 
to the fundamental differences in the educational 
structure of the two countries. We have to consider 
the type of student expected to take such a course 
in Britain, and his background. Would he differ 
greatly from the American graduate business student ? 
This depends upon the type of British student being 
considered. If we take as our first basis for comparison 
the British student who takes the British Institute 
of Management/Ministry of Education Diploma in 
Management Studies, we find that most have usually 
left school at a fairly early age; have had a good 
grounding of practical experience, possibly as 
apprentices, and may have taken a Higher National 
Certificate. They may, therefore, have been in 
industry for five to 10 years with a good all-round 
experience in different departments and different 
companies. This is the main difference. Therefore, 
there would have to be some adjustments in the 
curriculum to allow for the average British student’s 
superior working knowledge of industry. If we 
consider the graduate trainee from the university who 
is becoming more common in British industry, we 
will probably find him, on completion of his training, 
to be the closest equivalent to the American business 
graduate. If he could follow up his training by a 
business course like the M.B.A., he would be well 
equipped in every way to get the most from the 
course because of his maturity and prevailing close 
touch with industry. 


Much of this discussion must be hypothetical, 
because it is difficult to see how a two-year full-time 
course of this nature, at university level, could be 
imposed upon the British educational system without 
a radical change in the thinking of our educationists 
and universities. This suggests that a course like the 
M.B.A. Executive Programme described above would 
lend itself more easily than the graduate programme 
to immediate application to British industry. It has 
been adapted from the graduate course to allow for 
similar factors to those in Britain, although aimed at 
a much higher level of management than that 
represented by the average BIM/M.of E. Diploma 
student. 


Method of instruction 

This is by lectures, normally for three hours per 
week, in each subject, making nine hours per week. 
Extensive reading lists are supplied for each subject; 
these form the basis for the student’s broadening of 
knowledge beyond the lectures to provide for 
preparation of papers during the term and for mid- 
term and end of term examinat‘ons. These examina- 
tions and term paper requirements vary greatly 
according to the particular subject. The most 
important examination in the course is the 
‘comprehensive ” in the field of concentration : this 
is a straight four-and-a-half hour examination, 
covering the whole field which has been the subject 
of seven courses, including the three electives. No 
Master’s thesis is required. The Faculty is of high 
calibre, combining good academic qualifications in 
their specialised fields with much actual business 
experience. The members of the Faculty are expected 
to keep up-to-date with the business world by con- 
sultative work and collaboration on business research 
projects. In fact, there is a danger that the emphasis 
placed upon research and the interest shown in it by 
the Faculty may reach the stage where insufficient 
attention is paid to the mediocre student. Graduates 
are encouraged to broaden their academic knowledge 
by visits to local enterprises: to assist this develop- 
ment, groups of students in their respective fields 
of concentration are formed to enable them to 
develop their own programme of visits and meetings 
through the agency of the School’s Business Club. 
There is evidence that the average student is not 
sufficiently aware of the benefits of such facilities 
and does not use them enough accordingly. This 
may be due to the need of some of them to do 
part-time work while graduates, to maintain them- 
selves, and to the fact that many of them feel that 
they have benefited already by a variety of vacation 
work in different enterprises while at college or high 
school. 


Library facilities 

The library facilities are excellent. The very 
extensive American business literature is easily avail- 
able to the graduates through a well-arranged system, 
which gives them an equal chance to share a wide 
range of the available books quoted in the course 
reading lists. In addition to th's literature, there is an 
extensive periodical library equally impressive in its 
scope. Much of the literature deals with basic projects 
of research applied to American business problems. 
We in Britain cannot remain content with our own 
relatively limited harnessing of academic resources 
toward the rapid advance of industry through 
management education. 


Case studies 

These are recognised as a valuable means of 
education in many business subjects, particularly 
those concerned with organisation, human relations 
and policy formulation. The Harvard Graduate 
School of Business Administration has been the 
leading source of case material for many years: the 
material has been built up from actual cases in 
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industry, often through the co-operation of Harvard 2. ‘The remarkable vitality and versatility of 
alumni, who take a great interest in the progress of American business owes much to the 
their ““ Alma Mater”. Experience indicates that cases educational framework provided for its leaders 
are the only practicable means of education in many by the universities, and particularly the better 
management subjects, where sensibly combined with Schools of Business. 
a few initial lectures. Much depends upon the qualities a we : 
; : oe ee i 3. The continuing dependence of American 
of the leader of the discussion if full benefit is to be : . ; aaa 
; an . Aaa business upon the ability of the universities to 
gained. The case system develops students’ critical ee Ris Ale eg Ce it 
- . Fe - 8 ow S ~ & Wi1Ce sc1e a s ave- 
faculties. places upon them the burden of indepen- : J NS ve “Hl : si : | vn SS 
dent thinking and illustrates in practice the ii ts og sola ae «Prem ie 
. . . . Ss : 2 7a > are — 
advantages of clear and logical analysis of the facts ae ey Peers ee ee: ees 
: cite 5 ? ; ee and the attention it pays to attracting the 
of a situation toward the formulation of a policy. eds: ae aie, Uden. eeaeeaenedion d 
. is 5 . 4 S = {th 4L0Se ,0= c 
It is not the intention to find what may be the best I Fr ae on ae 
answer to the problems in a case mutual help between universities and business 
is an essential basis for successful business 
: education. 
Conclusions 
1. The writer is convinced by his experience that 4. The writer is convinced that any manager who 


American business education has many virtues 
which British industry, with the notable 
exception of the more progressively led con- 
cerns, is far too slow to recognise. 


does not recognise Britain’s great need for an 
extension of facilities of education for manage- 
ment is a liability to himself, to his firm, and 
to his country. 














CORRECTION 


Mr. R. E. Andrews, Member, of Melbourne, 
Australia, has kindly pointed out some errors in the 
Table relating to Fig. 11 on page 176 of the March, 
1957, issue of the Journal. Corrected figures appear 


below : 
Pt. No. ¥ y 
8 6.012 4.369 
9 5.511 5.126 
10 4.791 5.678 
12 0.743 








RESEARCH PUBLICATIONS 


The Institution is advised by PERA that Dr. G. 
Schlesinger’s book on “ Accuracy in Machine Tools: 
How to Measure and Maintain It” is now out of 
print and cannot, therefore, be supplied. The 
following I.Prod.E. publications are, however, still 
obtainable from PERA at “ Staveley Lodge”, Melton 
Mowbray, Leicestershire. 

“Practical Drilling Tests” by D. F. Galloway and 
I. S. Morton. Price 21s. 

“Machine Tool Research and Development” by 
D. F. Galloway. Price 10s. 6d. 


JOURNAL BINDERS 


Strongly-made binders for the Institution Journal, 
each holding 12 issues, may be obtained from Head 
Office, 10 Chesterfield Street, London, W.1, price 


10/6 each, including postage. 
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Mr. J. R. Kelly, Member, is now General Manager 
of the Elswick and Scotswood Works of Vickers- 
Armstrongs (Engineers) Ltd. 


Mr. T. W. Price, Member, has recently taken up 
an appointment with The British Tabulating 
Machine Company Ltd., at Castlereagh, Belfast. 


Mr. J. W. Taylor, Member, has now taken up the 
position of Chief Mechanical Engineer with Light 
Engineering Designs Ltd., Gosport, an associate 
Company of Westminster Airways Servicing Ltd., 
also of Gosport. Mr. Taylor is Honorary Secretary 
of the Southampton Section. 


Mr. D. B. Archer, Associate Member, has been 
transferred to Southern Rhodesia from South Africa, 
by his Company, H. H. Fraser & Associates (Pty.) 
Ltd., and is engaged on a general mining application 
at the Kamativi Tin Mines Ltd. 

Mr. K. A. Blumenthal, Associate Member, is now 
Production Manager with the Compton Engineering 
Co. Ltd., London. 


Mr. C. I. R. Bradley, Associate Member, has 
recently been appointed Lecturer in Production 
Engineering in the Mechanical Engineering 
Department of the Woolwich Polytechnic, London. 

Mr. E. R. Cash, Associate Member, has been 
appointed General Works Manager to The A.P.V. 
Company Limited, Crawley, Sussex. 

Mr. J. Cherry, Associate Member, has relinquished 
his appointment as Senior Lecturer in the Depart- 
ment of Economics and Production at The College 
of Aeronautics, Cranfield, to take up the position 
of Technical Manager at The Glacier Metal 
Company’s No. 3 Factory at Kilmarnock, Scotland. 


Mr. G. C. Clark, Associate Member, is now 
Production Manager at A. P. Newall & Company 
Ltd., Glasgow. 


Mr. H. G. Evans, Associate Member, has taken 
up an appointment as Senior Lecturer in Production 
Engineering at the City of Bath Technical College. 


Mr. G. A. Felton, Associate Member, has now 
left The English Electric Company Ltd., and has 
taken up an appointment as a Senior Engineer in 
the Water Turbine Department of Messrs. Boving & 
Company Ltd., London. 


Mr. F. J. E. Pay, Associate Member, recently 
relinquished his position of Engineer Tech., Grade I, 
Tech. Costs Branch, Ministry of Supply, to take up 
the appointment of Assistant Chief Estimator with 
Davey Paxman & Co. Ltd., Colchester. 

Mr. R. W. Reed, Associate Member, has now left 
the Royal Ordnance Factory at Poole, Dorset, to 


take up the position, on promotion, of Chief 
Draughtsman at R.A.E., Bedford. 








news of members 


Mr. D. G. I. Rosser, Associate Member, has now 
joined the staff of L. W. Bailey & Partners Ltd., 
Industrial Consultants, London. 


Mr. R. O. Watts, Associate Member, has recently 
taken up an appointment as Assistant Lecturer, 
Grade B, at Worthing Technical College. 


Mr. P. W. Bone, Graduate, is now employed by 
Canadair Ltd., Cartierville Airport, Montreal, as an 
Engineer C, working on airframe design of the 
CL-28 and associated aircraft. 

Mr. J. Everett, Graduate, has relinquished his 
position as a Production Engineer with The Glacier 
Metal Co. Ltd., of Wembley, and has taken up an 
appointment with Batchelors Foods Limited, of 
Ashford, Kent (part of the Unilever combine), as a 
Production Study Engineer. 


Mr. K. W. Fossey, Graduate, has now taken up 
an appointment as Packaging Engineer with the 
Minnesota Mining and Manufacturing Company, 
Diisseldorf, Germany. 


Mr. B. G. Ghosal, Graduate, recently joined the 
G.K.N. Research Laboratory, Wolverhampton, as a 
Welding Engineer. 


Mr. W. Longthorne, Graduate, left the United 
Kingdom recently to take up a position with 
Canadair Ltd., in Montreal. 


Mr. J. S. Lowther, Graduate, has left the United 
Kingdom for Canada, where he will establish a 
branch of the family firm, The Notsa Engineering 
Company Ltd., of Aston-on-Trent, of which he is a 
director. His father, Mr. J. Lowther, M.I.Prod.E., is 
Managing Director of the Company. 


Mr. E. Walker, Graduate, has left the United 
Kingdom to take up a position as Production 
Engineer with the Peruvian Southern Railway, South 
America, at the main works at Arequipa, Peru. 


LONG SERVICE AWARDS 


At a dinner given in London by the directors of 
Hoover Ltd., two members of the Institution who 
have just completed 25 years’ service with the 
Company received long-service badges and gold 
watches to mark the occasion. 


The members were Mr. W. J. Dimmock, 
Member, General Works Manager of Hoover Ltd., 
and a director of Hoover (Washing Machines) Ltd.; 
and Mr. M. G. Lane, Associate Member, Production 
Manager of Hoover (Washing Machines) Ltd., 
Merthyr Tydfil. 


Mr. Dimmock is a Past Chairman of the 
Institution’s Papers Committee, and has served on 
the Conference Organising Committee and on the 
Materials Handling Sub-Committee. 
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Eric Tournier, who passed over on 17th July last 
at the early age of 59 years, will be sadly missed by 
his many friends and the wide circle of his personal 
contacts in the engineering industry. He had been a 
member of the Institution since 1933, and his name 
was synonomous with the highest standards wherever 
tools, jigs, fixtures and the production of special 
prototype and high precision components were con- 
cerned. 

Engineering was in his blood, his father and 
grandfather before him both being engineers of 
repute; his father built the first Maxim machine-gun 
in the United Kingdom. It was such an inheritance, 
combined with his own experience and shrewd obser- 
vation, which gave him his uncanny knack of being 
able to estimate a job almost on sight. 

One of his first engagements was with the early 
A.C. Car Company, where he worked under his 
father, who was largely responsible for the production 
of the first six-cylinder A.C. engine of those days and 
during this time he often lapped Brooklands as 
mechanic to that famous racing motorist, S. F. Edge. 

Other early associations with the automobile 
industry were with Leyland’s and with Windsor Cars 
in the early °20’s. It was from the latter Company 
that he entered seriously into the jig and tool manu- 
facturing side of engineering, by joining up with the 
two well-known brothers, George and Henry Gay, 
who were operating a small toolmaking business in 
Kingston-upon-Thames, then employing not more 
than a dozen hands which, under his guidance and 


Eric Eugene Tournier, M.I.Prod.E. An Appreciation 





direction, expanded to a force of some 1,200 to 1,400 
employees during the peak period of the War years. 
During this time he was responsible for the production 
of many tools for well-known companies, and was 
intimately concerned with prototype developments 
of heads for the autogyro production of that time — 
work which later led him on to wing fixtures for the 
Battle of Britain Hurricane and subsequently to a 
large proportion of the tooling-up for the production 
of the Blenheim. 


In early 1941, he was summoned by Lord 
Beaverbrook, then in charge of the Ministry of Air- 
craft Production, and directed to take charge of 
production of the Albemarle aircraft at the works of 
A. W. Hawksley Ltd., at Gloucester, where he 
remained until the completion of this work in 1943. 


In 1944, he again took up his old interest in jig 
and tool and special component manufacture by 
taking over the direction of the Kingston Instrument 
Company, an organisation which he eventually built 
up to the present works at Chessington, together with 
a number of subsidiary companies located in Surrey 
and as far away as Norfolk, a pioneering develop- 
ment in this part of the country. 

Unassuming, reserved and perhaps a _ little 
difficult to know at first, Eric Tournier was found, by 
the many who came to know him, to be a great 
and loyal friend who, with a connoisseur’s knowledge 
of wine and food, was a generous host — a capacity 
in which he leaves many happy memories. L.F.M, 











DIARY FOR 1958 


2nd and 3rd January 
to this Journal.) 


6th February 


Sixth Annual Aircraft Production Conference, Southampton. (See also Supplement 


The 1957 Viscount Nuffield Paper, to be presented at the University of Bristoi. 


Speaker : Lord Hives. Subject : “ Technological Education ”. 


24th March 


The 1957 George Bray Memorial Lecture, to be presented at the University of 


Leeds. Speaker: Dr. V. E. Yarsley. Subject: “The Fabrication of Plastics ”. 


9th and 10th April 
12th - 21st May 
27th - 31st August 
29th October ... 
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Conference on “ Compressed Air in Industry ”, Camborne, Cornwall. 
Production Conference and Exhibition, Olympia. 
Annual Summer School, Ashorne Hill, Warwickshire. 


Annual Dinner of the Institution, Dorchester Hotel, London. 
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REVIEW 


“The Specification and Management of Materials in 
Industry ” by C. H. Starr. London, Thames and Hudson, 
1957, XII, 194 pages. Diagrams. 21s. 

This book serves a most useful purpose in drawing 
attention to a function in industry which is very often 
neglected, The result, as Mr. Starr indicates, is generally 
that an unnecessary burden is placed on the Purchasing 
Department in tying up the loose ends of a material 
specification. 

The attitude of British suppliers to material specifications, 
and the importance of overcoming their suspicion and 
gaining their full co-operation is emphasised, 

Attention is drawn to the considerable cost involved in 
production delays because a material is not being used in 
the manner intended. These production delays can also arise 
when a Purchasing Department, in all good faith, changes 
from one supplier to another and, in using a vague material 
specification, obtains materials which do satisfy all require- 
ments. Many good examples are given to illustrate this. 

One of the premises of Mr. Starr’s arguments is “ that 
expenditure in materials is usually a very large proportion of 
the total outlay of any manufacturing firm” (page XII). 
If this premise is considered, the importance of the book 
will quickly be recognised. 

The book should be read by all managers, engineers, and 
those persons responsible for specifying, procuring, an 
controlling materials and piece parts. In applying the 
recommendations of the book it may be found that they 
do not readily fit into the many varieties of organisation 
in manufacturing firms, but this only indicates the need for 
slight adjustments, since it is obvious that one standard 
system of any of the modern techniques would not suit 
all firms. This book is a most important contribution to the 
improvement of manufacturing efficiency. T.A.C.S. 


ADDITIONS 


Abbott, W. “ Technical Drawing : A Complete Course 
in Three Parts.” Part I, Introductory. London and 
Glasgow, Blackie, 1957. 70 pages. Diagrams. 7s. 6d. : 
The complete course is intended to cover the syllabi 
prescribed by several examining bodies for the General 
Certificate of Education. Part I is itself a complete course 
suitable for pupils who do not intend to continue their 
studies up to G.C.E. standard, and who are entering one 
of the construction trades. 


Abruzzi, Adam. ** Work, Workers and Work Measurement.” 
New York, Columbia University Press, 1956. 318 pages. 
Diagrams. $7.50 (60s.). 

The book is in three parts: (I) Work measurement, 
theory, practice and fact; (II) A work measurement 
theory: procedure, application and results; (III) The 
theory of human work: beliefs, codes and observations. 

In his first part the author says that: “many time 
study difficulties arise because the estimation function 
is not distinguished in any way from the evaluation 
function”. The establishment of production specifications 
is a “game” played between management and labour 
that can be described within the framework of the von 
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Neumann theory of games, and in which, by the use 
of classical work study methods the results are often 
blindly favourable to one or other side. But ‘“ bargaining 
games over production specifications can readily be 
designed which are capable of yielding greater long-run 
advantages to both management and labour. Describing 
how such a game can be played is one of the primary 
objects of this book.” The second part of the book deals 
with work measurement procedures. It is based in part on 
the author’s ‘“‘ Work Measurement: New Principles and 
Procedures” (1952), but emphasis is laid on application 
and result rather than on technical and experimental 
details, for which the reader is referred to the early work, 
After conducting a series of experiments with stop-watch, 
wink-counter and marsto-chron, the author keeps the 
stop-watch as the measuring instrument in his new system 
of work measurement. It is used to measure the cycle 
time of operations which have previously been standard- 
ised. A predetermined number of cycles is measured, 
from which is calculated the mean time and standard 
deviation. The mean time is a measure of the level 
of performance, and the standard deviation a measure 
of consistency. The author considers in particular the 
problem of the job shop, and problems arising from the 
attitude of the workers, who, he says elsewhere in the 
book, are less receptive to conventional time studies, 
than to the sampling procedures he describes, which 
produce less biased results. The behaviour of workers is 
further considered in Part III, in which Doctor Abruzzi 
presents a new theory of work, including his ideas on 
fatigue and skill. A worker’s behaviour in the workplace 
is the product of interacting causes both in and out of the 
workplace, and includes, besides a relatively stable com- 
ponent which can be standardised, an ‘“ occasional 
continually varying component, which develops in 
response to the work situation”. Any theory of work 
must therefore take into account a “ non-standardised 
component in order to handle special situations”. In 
the automatic factory the two components are “ sharply 
defined because they are physically separated”: 
standardised or “ systematic’ work is done by machines, 
and the ‘“non-systematic” work which _ requires 
distinguished behaviour and distinguished skills” is 
reserved for humans. A highly integrated production 
system, such as is made necessary by automation, cannot 
be operated without precise and accurate information 
about production rates. Such information, the author 
claims, can be obtained by using a system such as is 
described in his book. 


Aluminium Development Association, London. ‘“ The 

Brazing of Aluminium and its Alloys.’”? London, the 
Association, 1957. 36 pages. Illustrated. Diagrams. 2s. 
(Information Bulletin, No. 22.) 
The Bulletin describes the three main methods of brazing 
aluminium: flame or torch brazing; furnace brazing; and 
flux-dip brazing. It includes a chapter on the choice of 
brazing methods and another on the properties of brazed 
aluminium joints. The Bulletin attempts to give enough 
information for the reader to assess the process in relation 
to a particular application. ““ The choice of process, with 
its effect on joint design can influence the design of the 
product the Bulletin is primarily addressed to 
product designers, production engineers and production 
executives ....” 
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Ashby, W. Ross. ‘** An Introduction to Cybernetics.” 


London, Chapman and Hall, 1956. 295 pages. Diagrams. 
36s. 

There is an impression that the study of cybernetics is 
inseparable from the study of electronics and higher 
mathematics. The author affirms that this impression 
is false, and that the basic ideas of cybernetics can be 
treated without reference to electronics and that they are 
fundamentally simple. Advanced techniques may be 
necessary for advanced applications, but much may be 
done by the use of simple techniques, especially in the 
biological sciences, from which most of the examples are 
taken and in which the author as cybernetician has 
specialised for the last 15 years. “Cybernetics” says 
the author “is defined by Wiener as ‘the science of 
control and communication in the animal and_ the 
machine’, in a word the art of steersmanship, and it 
is to this aspect that the book will be addressed. Co- 
ordination, regulation and control will be its themes .. . 
the truths of cybernetics are not conditional on their 
being derived from some other branch of science. Cyber- 
netics has its own foundations. It is partly the aim of 
this book to display them clearly.” No mathematics is 
used in the book beyond elementary algebra. Part I deals 
with the principles of mechanism, including feedback, 
coupling, stability, and statistical methods for analysing 
large and complex systems (e.g. the human brain or 
society). Part II uses the methods developed in Part I 
to show what information is, and how it is coded. It 
discusses mechanism and information as they are used 
in biological systems for regulation and control; and lays 
the foundation for a general theory of complex regulating 
systems, developing further the ideas of the author’s 
previous book “ Design for a Brain” (1952). 

The book is primarily a self-instructor. It is con- 
veniently arranged, in numbered sections, with formal 
definitions pin-pointed in text and index. There are sets 
of graded exercises. 


British Productivity Council, London. “ Retailing.” London, 


the Council, 1957. 61 pages. 4s. (Productivity Review.) 


Reviews methods and organisation in the retail trades. 


British Productivity Council, London. ‘“* Suggestion 


Schemes.” London, the Council, 1957. 10 pages. 1s. 
(B.P.C. Action Pamphlet, No. 8.) 

Reviews the advantages to be gained by starting a 
suggestion scheme in a works, and indicates how it should 
be done. 


Carter, Harley. ‘“‘ An Introduction to the Cathode Ray 


Oscilloscope.” Eindhoven, Holland, Philips Technical 
Library, 1957.. (U.K. Distributors: Cleaver-Hume, 
London.) 95 pages. Diagrams. 

This book is intended primarily for users of oscilloscopes, 
who may have only a slight knowledge of electronics. It 
could, however, be profitably read by students who want 
an introduction to the subject. The treatment is non- 
mathematical. The author describes the principles and 
construction of the cathode-ray tube, and of the sub- 
sidiary apparatus and circuits which together make the 
cathode-ray oscilloscope. He shows how to use the 
oscilloscope for specific applications, and gives technical 
information about cathode ray tubes suitable for oscillo- 
scopes. The final chapter gives designs, circuits and 
specifications of several complete instruments. 


Cherry, J. “ Machinability Dynamometers at the College of 


Aeronautics.” Cranfield, College of Aeronautics, 1955 
27 pages. Illustrated. Diagrams. Typrewriter script. 
C.0.A Note, No. 34.) 

The dynamometers described in this note were designed 
to provide simple robust instruments capable of being 


742 


applied to large varieties of machines without modifica- 
tion, The note deals with the construction, calibration 
and uses of a lathe, and of a drill dynamometer. 


Debing, Lawrence M. (editor). ‘* Quality Control for 


Plastics Engineers.” New York, Reinhold; London, 
Chapman and Hall, 1957, 142 pages. Diagrams. 40s. 
This book is sponsored by the Society of Plastics 
Engineers Inc., and written by members of its Quality 
Control Committee. It is a textbook of statistical quality 
control written on the assumption that the reader has no 
previous knowledge of the subject. The practical 
examples are of applications in the plastics industry, but 
engineers in other industries can regard this as incidental, 
as the book explains in detail most of the basic principles 
and procedures of S.Q.C. 


Institution of Mechanical Engineers, London. ** Proceedings 


of the Joint Conference on Combustion”, organised 
by the Institution of Mechanical Engineers and the 
American Society of Mechanical Engineers. Boston, 
Massachussetts, June, 1955 and London, October, 1955. 
London, the Institution, n.d. 457 pages. Illustrated. 
Diagrams. 

Forty-three Papers were presented at the Conference, 
divided into five main headings: 

General opening session. 

Combustion in boilers, with special note of the 
development of Cyclone Firing in Germany. 
Combustion in industrial furnaces, including 
advances in cupola combustion. 

Combustion in internal combustion engines. 
Combustion in gas turbines, with reference in 
particular to the types of fuel used. 
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Institution of Metallurgists, London. ‘ Behaviour of 


Metals at Elevated Temperatures.” Lectures delivered 
at the Institution of Metallurgists’ Refresher Course, 
1956. London, Iliffe; New York, Philosophical Library 
for the Institution, 1957. 21s. 

The Institution of Metallurgists has held an annual 
refresher course on a selected subject since 1947. The 
four Papers printed here are: 

1. “The Engineering Properties of Metals at High 
Temperatures” by Dr. N. P. Allen, Superintendent, 
Metallurgy Division, National Physical Laboratory. 

2. “The Effect of Temperatures up to 450°C on 
Metals” by G. Meikle, Metallurgy Department, 
Ministry of Supply, Royal Aircraft Establishment, 
Farnborough. (Refers in particular to airframe 
structures and guided missiles.) 

3. “Non-ferrous High-temperature Materials” by 
L. B. Pfeil, Director, Mond Nickel Company Ltd. 
‘Refers in particular to what is being done to 
provide improved materials for high-temperature 
service.) 

4. “High Temperature Steels” by W. E. Bardgett, 
Research Manager, United Steel Companies Ltd. 
(Shows how research is leading to a sounder basis 
for selecting the composition of steels for particular 
applications.) 


MacNiece, E. H. “ Production Forecasting, Planning and 


Control.” 2nd edition. New York, Wiley; London, 
Chapman and Hall, 1957. 374 pages. Illustrated. 
Diagrams. $8.25 (66s.). 

The first edition of this book was published in 1951. 
In this edition chapters have been added on automation, 
specialisation, standardisation and __ simplification; 
material on operational research and ration delay 
analysis; and a report on production engineering educa- 
tion and practices in Europe since the War (which is, 
however, too brief to be of much interest to English 
and other European engineers). The text includes 
chapter summaries, questions and discussion cases, 
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~~ DIXOL”™ 


CUTTING OILS 


chosen by CROSSLEY BROTHERS LTD 










Dixol is used on this 
intermediate machining 
operation on a cylinder liner 
for a Crossley diesel. 


Crossley Brothers have been engineering specialists 

for as long as 91 years, and the soluble cutting oils they 

use to aid them manufacture their diesel engines are ‘‘ Dixol”’ 
grades, production oils of proven quality and performance— 


backed by 104 years of specialised experience in lubrication ! 





The Guiding Light 
in Lubrication 
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MILLS Self- Lock SCAFFOLDING SYSTEM 
—the fastest and safest in the world 


You can get right up to the job, in a fraction of the usual time, when you use 
this remarkable new scaffolding. No time is wasted in erecting conventional 
scaffolding, ladders, planks and trestles. Two men can put up a 20 ft. tower in 
only 3 minutes. One passes the frames to the other, who slots them quickly and 
easily together. There are no nuts, no bolts, no pins, no clips—no fastenings 
of any kind to get lost, damaged or to work loose. All structures are extremely 
rigid and absolutely safe, as all load is taken on the upright members. Find 
out how Mills Self-Lock Scaffolding can save you time, money and labour on 
every job—write today for a demonstration with a model on your own desk. 


Rees OE: 


IES 


sero 


MILLS SCAFFOLD CO. LTD. A subsidiary of Guest, Keen & Nettlefolds, Ltd. 
Head Office: Trussley Works, Hammersmith Grove, London W.6 (Riverside 3011) 
Depots: BIRMINGHAM + BOURNEMOUTH - BRADFORD - BRIGHTON + BRISTOL 
CANTERBURY + CARDIFF + COVENTRY + CROYDON + HASTINGS +» HULL + ILFORD 
LIVERPOOL + LONDON + MANCHESTER + MIDDLESBROUGH * NEWCASTLE » PLYMOUTH 
PORTSMOUTH + PRESTON + READING + SHEFFIELD + SOUTHAMPTON + SWANSEA 
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CORRESPONDING MEMBER IN MIDDLE EAST CORRESPONDING MEMBER IN IRAQ 


J. Merkine, 45 Arlozoroff Street, Ramat-Gan, Israel. W. G. Rooke, Production Engineer, Iraqi State Railways, 
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Shalchiyah, Baghdad, Iraq. 
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R. J. Temple, 39 Court Close, Twickenham, Middlesex. 
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E. Willcox, Ellis, Son, & Paramore Ltd., Spring Street Works, Sheffield, 3. 
T. G. Mossman, 5 Arlington Mansions, Arlington Villas, Clifton, Bristol, 8. 
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LOUGHBOROUGH COLLEGE STUDENT SECTION 


Chairman: T. N. Bennett, 25 Ambergate Drive, Birstall, Leicester 


Honorary Secretary: R. A. Mortimore, College of Technology, Loughborough. 











The experience gained through manufacture of precision 
grinding machines for almost a quarter of a century, combined 
with extensive research into current customer requirements 

are co-ordinated to perfection in this extremely sturdy machine 
with controls streamlined for ease and speed of operation and 
accessibility for servicing the keynote of construction. 

Although primarily a plain grinder with a considerable 

2 reputation for output, accuracy and finish of components; 
a wider range of equipment provides facilities for grinding 
convex and concave radii, angle and shoulder work, special form 
and centre grinding. A self-contained internal grinding 
attachment supplied to order converts the basic machine 

into a precision semi-universal grinder. 


oe 


full details on request to 


NEWALL GROUP SALES LTD 


5th European Machine Tool Exhibition, Hanover, Hall 8, Stand 8408 
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2 —— Sse No. 2C CAPSTAN LATHE 








3 dia, Free Cutting Mild Steel, En.1. Fitted with 13nAir Auto. Bar 
Tungsten Carbide and H.S. Steel Cutting Tools. Chuck and Air Bar Feed 
- Tool Position | Spindle Surface Feed 
DESCRIPTION OF OPERATION | Speed Speed Cuts 
| 


ee PO R.P.M. Ft. per Min.| per inch 














| 

| 
—_eee 
— | 2040 332 | 214 


Floor-to-Floor 1. Feed to Stop and Close Chuck - - {| t | one a 
Time: 4 Copy Turn (Special Turning Toolholder) : | 
50 Second h. - Roller End : - - - - | — | 2040 200 Hand 
cece 4. Screw3”Whit.- - - - - 4 | — | 320 | 33 |16T.P.I. 
5. Support and Radius Part Off - - S | Rear | 1360 90. Hand 








C0 SELLY OAK jas 
atih BIRMINGHAM 29 (& Us 


LTD TELEPHONE SELLY \OAK 1//3/ | 





Wos! 
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HORIZONTAL 
Plus NERTICAL 
Plus ANGLE 


= ADAI 

















r a 


The ADAPTA Miller (Model N) illustrated above combines 
af ; in one machine the advantages of horizontal and vertical 
Vi mills, while at the same time giving facilities for unusual 
angle cutting. It is ideal for special tool and die work 
patterns, moulds, etc., as well as for ordinary batch production. 


J PARKINSON & SON (surptey) LTD 








SHIPLEY YORKSHIRE TEL. 53231 





PRE 
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The BIG RADIAL 


for the up-to-date Heavy Shop 








This Asquith O.D.4. Radial Drilling Machine is 
employed for drilling, reaming, tapping and 
spotfacing operations on mechanical excavator 
revolving frames at Ruston Bucyrus Ltd., Lincoln. 
It is engaged on a regular production programme 
of 12 frames a week. 

Write today for full details and mention the radius 
and drilling capacity which interests you. 


WILLIAM ASQUITH LTD. 


HALIFAX . ENGLAND 


ee ad 


Sales & Service for... DRUM Re D-ASQU ITH ... the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 


‘Phone : Midland 343! (7 lines) ‘Groms : Maxishape, B’hom. Also at LONDON : Phone : Trafalgar 7224 (5 lines) and GLASGOW : ‘Phone : Central 3411 
A.lN3 
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| flow-line cleaning 


In this case the Dawson Automatic Cleaning and Degreas- 
ing Machine is installed at the end of a cylinder head 
machining line. The heads are rotated through high pres- 
sure jets of alkaline wash to ensure efficient cleaning and 
draining of all pockets. 





Dawson equipment is built around any conveyor system 
or mass-production cleaning or can be supplied as cabinet 
types for batch work or occasional use. There are Rotary 
Drum types too for handling large quantities of small parts, 
automatically. 





If you have a cleaning problem, write to Drummond-Asquith 
(Sales) Ltd., a Dawson machine can probably provide an 
efficient answer. 











Sales & Service for... DRUM | D-ASOU ITH ... the British Isles 


DRUMMOND-ASQUITH (SALES) LTD.. KING EDWARD HOUSE, NEW ST., BIRMINGHAM 


Phone: Midland 3431 (7 lines) ‘Groms: Maxishape, B'ham Also at LONDON : Phone : Trofalgar 7224 (5 lines) and GLASGOW : ‘Phone : Central 3411 
HF210 
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ANEW ‘T’ LATHE 


for fast, accurate 
face contouring 





A new series of lathes built in three sizes. Hydraulic 
copying with the slides at 45° and the ability to perform 
cross-centre facing allow workpieces to be machined at 
one setting which would be impossible otherwise. Tool 
slides have full travel to front and rear of the spindle 
providing the equivalent of two-way copying. Feed 
continues in the same direction when the spindle is re- 
versed. A separate reverse to the feed is provided for use 
when required. 


A constant cutting arrangement can be incorporated so 
that as the tool approaches the centre the speed of the 
spindle in r.p.m. automatically increases. 


Maximum diameter admitted 24’, 36” or 48”. 


Write today and ask for a Swift ‘T’ Lathe catalogue. 


? 





GEORGE SWIFT & SONS LTD. 


HALIFAX > ENGLAND 


Sales & Service for... DRUM in im D-ASQUITH ... the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 
‘Phone : Midlond 3431 (7 lines) "Grams : Maxishope, B'ham. Also at LONDON : Phone : Trofalgar 7224 (5 lines) and GLASGOW : ‘Phone : Central 3411 
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PRESSES 


GIVE 7 TO 10 TIMES NORMAL 
TOOL LIFE 


PLUS GREATLY INCREASED 
PRODUCTION RATES 


At speeds up to 700 strokes per 
minute on the 6 ton model and 
160 strokes per minute on the 250 
ton model. 





This precise and rugged Swiss-built 
machine gives greatly extended tool 
life up to, invariably, seven to ten 
times that obtained from any other 
type of Press by virtue of its design 
whereby vertical backlash is entirely 
eliminated; this means that the 
punches can be set so that they 
never enter the die. The machine 
shown is a double crank type 
equipped with double roll feed, 
strip end shear, scrap shear, and 
automatic stopping device. There is 
a full range available from 6 to 250 
tons, single and double “eccentric. 





PLEASE LET US DEMONSTRATE TO YOU 


VAUGHAN 


V3) @] Ot 24 Se 0) 1) 


4 QUEEN STREET, CURZON STREET, LONDON, W.1I 
Telephone: GROSVENOR 8362-5 


Midland Office: WILFORD CRESCENT, NOTTINGHAM 
Telephone: NOTTINGHAM 88008 
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Punch Press Piercing Speed 
—no set-up—no layout 


British-buit WIEDEMANN, 


> lurret Punch Presses 






Start saving now by the Wiedemann method. 
From 12 to 32 interchangeable punches and dies 
can be readily mounted in the turret and the 
required punch instantly indexed to the working 
position. Punches of any shape or size can be 
supplied. There’s a complete range of machines 
—hand as well as power—to 
cover all piercing requirements 
up to 160,000 Ib. Hole location 
by simple ‘pip’ method, panto- 





Send now for details 
of the WIEDEMANN method— 


graph table, or direct measure- 
or better still—time studies of your own 


ment from gauge table. 
piercing jobs 












DOWDING & DOLL LTD 


346 KENSINGTON HIGH STREET, LONDON, W.14 


Telephone WESTERN 8077 (8 lines) Telegrams. ACCURATOOL HAMMER LONDON 
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FOUR different components PRECISION 
GROUND on ONE HEALD. == 
SIZEMATIC INTERNAL = ~}eramuuae 
GRINDER 


LOCATE 


The four components illustrated are ground on a Heald Model 271 





Sizematic Machine equipped with two interchangeable fixtures a clear 
indication that a Heald Internal Grinder is by no means a 


single-purpose machine. 






This particular model is now British-built and is offered either as a LOCATE aN 
Gagematic/Sizematic, which is completely automatic except loading and 
unloading, or a Plain machine which is semi-automatic and essentially for 
small production runs where automatic sizing is not necessary. 

Our specialists are available to advise on their application and we will 


quote for machines, completely tooled to suit customer’s components. 


t King Pin Bracket Assembly 


LOCATE & CLAMP 
a BY 3 JAW CHUCK 
~~ 









Gear Idler 
END STOP 
UEITHER END 
77s, ZZ / we 
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. ; 
f LOCATE & CLAMP 
BY 3 JAW CHUCK 











Spacer Slide 


Set-up for grinding the taper 
bore of the king pin bracket 
assembly. All four com- 
ponents are ground in a 
standard Sizematic cycle and 
production ranges from 
approximately 30 to 42 per 
hour at 80% efficiency. 


ALFRED HERBERT LTD. Factored Division, Red Lane Works COVENTRY 


AD.355 


114 











O0.D.H. MOUNTED 
ON SINE TABLE 


COMBINES THE HIGHEST PRECISION WITH 
ROBUST CONSTRUCTION e MAG. UP TO 1,000X 


Combining the following features: Dead centre, adjustable drive 
for zero settings, large vernier screen reading direct to 6 secs. 
(estimation 3 secs.) and conforms to N.P.L. Specification 
MOY/SCMI/56. Patent No. 599708. 


MAIN DIMENSIONS 


Height of Centres... 48” «(117.5 m/m.) 
Centre Distance (on Base)... 24” (610 m/m.) 
Size of Face Plates. vaveceeeeee dD &” dia. (190 m/m.) 
Size of Centres... ....No. 2 Morse Taper 
WEIGHT OF HEAD... ae 





PRECISION Fy « 
GRINDING, LTD. , 


MILL GREEN RD., 
MITCHAM, Surrey 


*Phone: MITCHAM 3014 


O.D.H MOUNTED ON 
JONES & SHIPMAN 540 
GRINDING MACHINE. 
CONTROLLING SERRA- 
TIONS HELD TO A 
TOLERANCE OF _ .0002’ 
BOTH FOR SPACING 
AND DIAMETER 


A SUBSIDIARY OF GEORGE H. ALEXANDER MACHINERY LTD. 
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82-84 COLESHILL STREET, BIRMINGHAM. Phone ASTON CROSS 3264 
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—OR GREATER POWER 
FOR THE SAME FRAME SIZE 
3 h.p. to 50 h.p. in 6 frame diameters 


Most sizes AVAILABLE FROM STOCK 


The new range of ‘ENGLISH ELECTRIC’ ventilated motors have standard fixing dimensions 
to the new B.S. draft specification CW(ELE) 6246 and they use class ‘E’ insulation, which 
permits a temperature rise of 65°C on 40°C ambient temperature. The result for a given 
horsepower is a lighter, smaller and less expensive motor. 


ENGLISH ELECTRIC 


BS.D ventilated motors 





3264 THE ENGLISH ELECTRIC Company LIMITED, MARCONI HOUSE, STRAND, LONDON, W.C.2 
— Industrial Motor Works, Bradford 
WORKS: STAFFO*D PRESTON * RUGBY © BRADFORD ° LIVERPOOL : ACCRINGTO™M 
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Y — ¢ Whether you require mechanical 





tubes of large or small diameter 
we can be of service to you, for 


we garry large and varied stocks Ey 











ey, of tubing of many sizes. These 
tubes are available in various 
finishes and lengths and are 
obtainable suitable for machining 





Write, ‘phone or call for 


Markland Scowcroft 


LIMITED 
COX GREEN WORKS, BROMLEY CROSS, Nr. BOLTON 


Telephone: EAGLEY 600 (5 lines) M.120 




















INDUSTRIAL CLEANING MACHINES 
can be designed to meet your 


ieee am particular cleaning problems 








This illustration shows a machine A power driven conveyor system is Trays carrying the work are pushed 
cleaning crank cases in the production employed with this cleaning machine through on a roller conveyor by hand 
line. It is equally capable of cleaning for ball bearings. in this cleaning installation. 


small parts in baskets. 











Whilst offering a very wide variety of standard cleaning ensures maximum efficiency and economy of the plant 
equipment, it is BRATBY policy, wherever possible to in operation. The illustrations show but a few of the 
design the machine to meet the particular cleaning specific types of Cleaning Machines designed by 
problem. Careful study of each individual problem BRATBY for individual needs. 


Designed and Manufactured by: 


BRATBY & HINCHLIFFE LTD - GorTON LANE - MANCHESTER I8 - Tel.: EAST 2435 





rnal The Institution of Production Engineers Journal LVii 


CIRCULAR 
THREAD ROLLING DIES 


Manufactured from specially selected 
and heat treated high speed steel or 


carbon chrome steel. 


Precision ground threads and rigid 


= i 


inspection ensure accuracy of 
threaded components. 
Manufactured in all thread forms to 


suit most types of thread-rolling 




















by machines and attachments including: 
ED STEINLE 
PEE-WEE 
M120 B.S.A. 
PITCHMASTER 
etc. 
ES All enquiries for dies to suit these 
and other machines will receive 
ur prompt attention. 
™ Prices for rolls to all designs and dimensions gladly supplied on request. 
S 
- CUT YOUR TOOLING COSTS AND RELIEVE YOUR 
THREAD PRODUCTION PROBLEMS BY SPECIFYING 
from 
J 
J 
lan PRECISION TOOLS AND INSTRUMENTS 
[ A.I.D. AND A.P.I. APPROVED 


SOUTHFIELDS ROAD, DUNSTABLE, BEDS. TEL: DUNSTABLE 422/3/4 





435 DHB 2847 
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Mr. H. F. SPENCER — Managing Director of 
RICHARD THOMAS & BALDWINS LIMITED 
writes :— 

“Although we have our own fuel engineering department 

occasions arise when we could do with additional qualified 

staff. A Regular Service Agreement with N:-I-F-E-S provides 

us with a call on fully trained reserves. 

| In my opinion no business is too big or too small to benefit 


from a similar arrangement.” 








CALL IN N-I:F:E:‘S—INDUSTRY’S OWN NON-PROFIT-MAKING SERVICE FOR 
ADVICE ON THE EFFICIENT USE OF ALL FUELS, HEAT AND POWER. 


For address of nearest Area Engineer write to:— 


BP BBP BBB cs atirs rut teeny ser 
National Industrial Fuel Efficiency Service 


Head Office: 71 GROSVENOR STREET LONDON WI | Telephone: Hyde Park 9706 














These cutters are solid carbide, thus providing a high 
modulus shank; a steel sleeve is shrunk on to the carbide 
and threaded for mounting in the chuck. Helipro solid 
carbide end mills and profile cutters are available with 
high or low helix angles in a range of sizes from 3/16" 
to 2” diameter. 

The illustration shows a 3” Helipro cutter used on 120 
tons/in.2 U.T.S. alloy steel. Feed: 2.750 in./min. Depth of 
cut: 0.020 in. This tool was reserviced after one hour 
cutting time with only 0.004 in. loss of diameter. 





PRODUCTION TOOL ALLOY CO. LTD. SHARPENHOE, BEDFORD 
Telex 14-625 





Telephone: Toddington 315-6-7 Telegrams: Perpro, Luton 





AP 21. | 
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MONO-RADIAL CONTROL VALVES 


Positive, foolproof control for your hydraulic systems is 
assured with Fraser control valves. Whatever the scale of 
your application ... whatever degree of automatic control... 


Fraser can provide control valves designed to meet 

arduous industrial demands. Many years of hydraulic 
specialisation are behind the design of Fraser valves and 
their complete dependability and low maintenance results 
from precise manufacturing limits and rigorous proof testing. 


a Mono-Radial pilot-operated relief valve 

b Solenoid-operated pilot valve. 

¢ Press control valve with positive pressure retention feature. 
d 


A simple piston type distributor valve which 
can be supplied for either single-acting 
or double-acting rams. 


Mono-Radial spring-loaded relief valve, 


Three-position hand-operated 
directional control valve 


MONO-RADIAL HYDRAULIC PUMP 
The range of mono-radial pumps 
provides types with 

combined high and low 

pressures, constant and 

variable delivery outputs for 
pressures up to 6,000 p.s.1. 








ANDREW FRASER & COLTD \ fi 


29 BUCKINGHAM GATE LONDON SWI TELEPHONE VICTORIA 6736-9 
P.3756 
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DIE-CASTING TOOLS 









* PLASTIC MOULDS 


DIE-CASTING 


SPECIAL TOOLS 






‘ 
i 
i 
smoked mS i 
| 
i 
e 
* JiGgs & FIXTURES 4 
\ 4 
XN 
~N 
UNIVERSAL TOOLS LIMITED 
~ Pd 
Yen ee 
TRAMWAY PATH, MITCHAM, SURREY, Telephone: MITcham 6111 






























CAST can dothis Got 
At 
7 ow \F) | j 
y Vacu-Blast is a mobile 
dust free shot blast 
system with instantaneous 
recovery of abrasive, dust 
and debris. 
Vacu-Blast is unequalled 
for: weld preparation 
in the fabrication of 
pressure vessels ; plate 
edge cleaning; high 
speed removal of mill- 
scale; tube cleaning ; 
etching of calender 
bowls and mill rolls ; 
cleaning of structural 
sections; in-situ blasting 
of steel fabrications 
including ship 
repair and plant 
maintenance 
work. 
Demonstra- 
tions can be 
4 arranged at 
cha ’ Bp your works. 
0 an : Please send your request 
: for further information to: 
VACU-BLAST LTD., 291 ABERDEEN AVENUE, SLOUGH, BUCKS. Phone: SLOUGH 24507/9 
VACU-BLAST AUSTRALIA (PTY.) LTD., ELIZABETH STREET, MITCHAM, VICTORIA, AUSTRALIA 


serene 
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RAWELBOLLS 


There is no waiting for cement to harden when you use Rawlbolts. 


LBLUG 


HEAVY DUTY FIXING DEVICE 


The holes are drilled with a Rawltool to the exact size, 


the Rawlbolts dropped in and after the machine has been positioned 


the bolts are tightened. The expansion of the members locks 


the bolts in the holes. 


They cannot work loose through vibration 


or shock. The machine can be put into operation immediately. 


Rawlbolts have earned a sterling reputation for strength and reliability 


throughout the world—they are used by the million every month. 


Rawlbolts grip by expansion—their strength as a fixing is 


based on the enormous compressive strength of concrete itself. 











Please write for Chart and descriptive literature. 


RAWLBOLTS ARE MADE IN TWO TYPES 


For fixing heavy machinery to floors there is the 
Loose Bolt type of Rawlbolt which enables the 
machine to be slid into position after the 
Rawlbolt has been inserted. For wall fixings use 
the Bolt Projecting type which will position 
the fixing before tightening up. 





Lxi 





Tools that save time For hole boring there is a big range of high 
efficiency Rawlplug tools for use by hand, electric and air power. 











RAWLODRILLS 


For hand boring for 
Rawlbolt sizes 
Ato G. 


B545 





STARDRILLS 


For hand boring for 
all Rawlbolt sizes. 














DURIUM MASONRY 
DRILLS 


For use in hand and 
electric drills for 
Rawlbolt sizes 
CtoG. 





TRIFORM DRILLS 


For use in electric 
hammers for Rawl- 
bolts sizes C to K. 








RAWLPLUG CO. LTD., CROMWELL ROAD, LONDON, S.W.,7. 











DURIUM HAMMER 
DRILLS 


For use in electric 
hammers for Rawl- 
bolt sizes C to J. 





P. H. BITS 


For use in pneu- 
matic hammers for 
Rawlbolt sizes 
E to K. 








THE WORLD'S LARGEST MANUFACTURERS OF FIXING DEVICES. 
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Your machine tool must have 


rt le ct. 
The hydraulic system is frequently the ; aaill pe 


: — ot’ 
blood-stream of a machine tool. Its - 
operating efficiency depends on the 
continued well-being of its hydraulic 
circuits and pumps. You cannot afford 
to take chances with these essentials. 


Choose hydraulic fluids with care and 





N 


if you have any doubts at all, WX 


consult your FLETCHER MILLER ey 


representative. He will advise you on 





the correct grades for any particular 


machine tool and his advice is backed 








by the specialised knowledge gained 


by FLETCHER MILLER over many 






GENA ALMARINE 


FOR ALL GREASE POINTS 


VETA 


FOR HYDRAULIC SYSTEMS GENERALLY THE MACHINE TOOL LUBRICANT 























years. 
° e 
BOMROTET NIM M ae Machine Tool lubricants | 
FLETCHER SAC CeR tro ALMA MILLS HYDE : CHESHIRE 
Telephone : HYDE 3471 (5 lines) Telegrams : EMULSION + HYDE 





MTL 33 


im a 
: 
& 
te. 
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CLOSE UP 
OF A BRAIN 








Pie vid 
j ees | 


} 


This is the 
PROGRAMME CONTROL slide 

of a CENTEC 3 AUTOMATIC 
PRODUCTION MILLING MACHINE 


EASILY REMOVED 


Any programme can be set by positioning buttons in slots. 

By removal and storage for future use the BRAIN becomes A MEMORY 

@ Ideal for SMALL BATCHES or long runs @ Production times quoted on request 
Designed and made in England by 


CENTRAL TOOL & EQUIPMENT Co. Ltd. 
CENTEC WORKS, MAYLANDS AVENUE, HEMEL HEMPSTEAD, HERTS. Telephone: Boxmoor 584-5-6 
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WONT BREAK™ 


Calculating loads and stresses is 
increasingly important in modern 
screw design. Machines operate 
at higher speeds under heavier 
loads, materials are subjected to 
greater stresses. Screws are re- 
quired to do more and better 
work, 





The idea that size means strength was exploded in the Unbrako laboratories years 
ago. Unbrako designs, Unbrako steels, Unbrako craftsmanship have freed designers 
from the large and cumbersome fastener, enabling him to use fewer and smaller 


screws without sacrifice of strength. But Unbrako screws not only save in weight 





| ; : ; ioe \ 
3 that way, they make practicable weight-saving designs hitherto only dreamed of. i 
| i 
| Smaller and stronger screws—Unbrako screws—can mean smaller and stronger WA, | 
Re 4 
joints. There’s no guesswork about this, we have plenty of examples that we can’t : 
= , ; inti P Failure due to repeated stresses 
. 33 go into here, but may we send one of our technicians to talk to you about screws? | 04 bolt are located at the point 
of higher stress concentration. 
These points are usually the head 


to shank junction or the threaded 
section. 


| MAKING THE MOST OF METAL— THREE FOR FIVE 








With Unbrako, fillets are used at 
these critical sections to reduce 
stress concentration and increase 
fatigue strength, fillets under the 
head and at the root radius of 
the thread, carefully controlled 
for maximum strength. 








UNBRAKO SCREWS COST LESS THAN TROUBLE 


res - - | 
ain ce Gy 
i ies edt is EE BR | 


“ f the drawing office, in the toolroom or on 
THE UNBRAKO SOCKET SCREW COMPANY LIMITED . COVENTRY 








FREE 
DATA CHART 





production — you'll save valuable time and avoid 
costly guess-work with tliis free data chart, it cuts 
out all physical measurements or calculation. 
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We make the widest range of rivet spinners on the market. 
They are used in almost every trade concerned with the manufac- 

ture of Domestic Equipment, Engineering and Electrical Components, 

in fact, wherever a neat appearance is as important as a well-formed 
head. Send us a sample of the product you make and we will advise 


you on the best machine for the job, 


\ 


’ youneeo THis Mg 7Y77,: 


MACHINE TOOLS LTD 
Illustrated: The RS38. VMD A.E. 3/16 — in. 63-68, PRINCIP ST., BIRMINGHAM, 4 


cap. air operated machine on cabinet base. 








Tel.: ASTON CROSS 2244 











GREER-MERCIER HYDRO- 
PNEUMATIC ACCUMULA- 
TORS (Brit. Pats. 529112 
572725, 95165, 611934.) 


MODERN HYDRAULICS 
demand 
MODERN ANCILLARIES 


@ Greer-Mercier Accumulators, offering power intensification, pressure 





COMPACT, ADJUST- 


storage, shock absorption, volume compensation, and surge elimination, > Beets 
are available in a variety of sizes to suit any modern hydraulic Aa es SURE SWITCHES 
application. : 


@ Finney Sensitive Pressure Switches provide a pressure range of 
400 - 4,000 P.S.I. with pressure differential adjustable between 100 - 500 
P.S.I. For wide differentials two micro-switches are fitted. 


@ This Cut-out Valve automatically isolates recording instruments from 
pressure surges and offers complete protection within its pressure range 
of 50- 4,000 P.S.I. 


GAUGE CUT-OUT VALVE 


FAWCETT-FINNEY LIMITED | (<3) (gam 


BERKLEY STREET, BIRMINGHAM lI. 
Telephone : MiDland 3795 (3 lines) Telegrams: Finhyd, Birmingham I. 


In association with Fawcett Preston & Co. Ltd. Bromborough, Cheshire, 
and Finney Presses ,Ltd., Birmingham, 
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*“OPTIMETRIC 


JOP ley 53 


TOOL ROOM BORER 


LXV 























The Kearns Horizontal Tool 
Room Borer is provided with 
patented OPTIMETRIC system 
of co-ordinate setting for spindle 
slide, main table and boring stay 
bearing. This feature combined 
with patented bed and table 
design has, for the first time, 
enabled the high degree of 
accuracy available to be fully 
utilized in machines of this 
capacity. “ask for catalogue 
TRB 3. 





*K 


OPTIMETRIC 

is the registered trade mark of 
Kearns system of optical measurement 
fitted as standard to all Kearns 
Horizontal Tool Room Boring 
Machines 





H. W. KEARNS & CO. LIMITED BROADHEATH near MANCHESTER 





FF/10S 
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Single Spindle 
AUTOMATICS 











Model A/ISL 
with longitud- 
inal turning at- 
tachment 





















Model A25 with 
built-in thread 
cutting!attachment 














* Simple set up. The illustration shows a few examples of the wide 


® Economical on short and range of components which can be manufactured 


long runs. on the TRAUB. 
* Reduced floor space. Please ask for demonstration and quotation on 
® Standard collets. these precision but low priced automatics. 
® Bed guides hardened and 

ground. EARLY DELIVERY 


® Accurate and rigid. 


EXCLUSIVE DISTRIBUTORS = Our showrooms are only a few minutes from London Airport 
IN THE UNITED KINGDOM 


Madhine Fed Company Limited 


HAMPTON ROAD WEST- HANWORTH - FELTHAM - MIDDLESEX 
Phone: FELTHAM 4266. Cables & Grams: SHIPMENTS, FELTHAM 














WHEN YOU ARE WANTING NEW 


AIR COMPRESSORS 


DO NOT FORGET THAT WE HAVE 
A COMPLETE RANGE TO SUIT ALL DUTIES 





Whatever it is you need—large or small capacity— 
high or low pressure—we can supply the best 
machine for the purpose, and our fifty years 
of specialised experience are at your service. 


REAVELL & CO. Lp. 


IPSWICH 





Télegrams: Reavell, Ipswich Telephone Nos.: 2124-5 
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ing at- 
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Never lost a Test — that’s the claim we make for our high speed 
steel butt-welded tools. The fine cut of Jessop-Saville tools 

has made a winning hit with machine tool users all over the world. 
Electrically butt-welded to carbon steel shanks, the high speed 
steel tips have exceptional resistance to wear and abrasion. 

This quality of hardness gives Jessop-Saville tools 

longer service between re-grinds. 


Please send for a copy of our monthly Stock List. 














JENDOP-SAVILLE sis": 
AND TRIUMPHWELD 


high speed steel butt-welded tools 













savinte 


E | 


TRIUMPH 





















WM JESSOP & SONS LTD J J SAVILLE & CO LTD 


BRIGHTSIDE WORKS SHEFFIELD TRIUMPH WORKS SHEFFIELD 


ENQUIRIES TO: SMALL TOOL WORKS PORTLAND ST SHEFFIELD 6 








LXVili The Institution of Production Engineers Journal 








GROUND 
THREAD 
TAPS 











GROUND FROM THE SOLID AFTER HARDENING *“Galtona” Ground Thread Taps are supplied in all thread forms and in a wide variety of types 

RENOWNED FOR ACCURACY AND LONG LIFE to ee Se . : rere 
Only the finest modern heat treatment, manufacturing and inspection equipment is used in the 

POPULAR SIZES EX. STOCK production of these Taps ensuring long life, and a close degree of accuracy. 

SPECIALS TO ORDER IN ANY QUANTITY Large stocks are maintained of popular sizes ; we welcome enquiries for special and combination 
taps. 


NORTHERN AREA OFFICE: 
A. V. Green, Britannia House, Wellington Strect, 
Leeds. Phone: Leeds 21212 
LONDON AREA OFFICE: 
A. J. Percy, 240 Romford Road, Forest Gate, 
London, E.7. Phone: Maryland 2564 





GALTON HOUSE, ELMFIELD AVENUE, TYBURN, BIRMINGHAM, 24 
Telephone: Ashfield 1801, Telegrams “‘Cogs, Birmingham” 




















T/4/3 





Your machines deserve the best— 
equip them with 


‘(ARCHER 


DRILL SLEEVES & SOCKETS 


Guaranteed precision is our business—every tool is accurately 
ground to standard Morse taper gauges. Archer Drill 
Sleeves and Extension Sockets are made in two qualities. 


SUPER STANDARD 
QUALITY QUALITY 
Hardened all over, Ac- Oil toughened, with 
curately ground inter- hardened tang. 
nally and externally. Ground externally 
ASK FOR LIST No. 458 











FRANK GUYLEE € SON LTD. 


ARCHER TOOL WORKS MILLHOUSES SHEFFIELD 8 





Telegrams: ‘‘ Guylee, Sheffield.” Telephone: 5006!-50062 
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3,000 kW pass-out turbine-generator installea 2 
at the Burneside Mill of James Cropper & Co. Ltd. This 
machine gives a maximum of 70,000 1b. per hour of pass-out steam 
at 25 psig, and generates 50 cycle, 3 phase alternating current at 3,300 volts. 


Steam is costly 


4/3 


Se a ormeeramenne = 








“make it work 


In many industries where steam is used for processes or heating it is economical to 


° install Metropolitan-Vickers pass-out turbine-generators and so generate electrical 
4 
power and cut fuel costs. 
Metropolitan-Vickers has had considerable experience in the design of self-contained 
pass-out and condensing steam turbines, and will be pleased to advise on their 
i$ application in your particular industry. 
itely 
Drill 
ties. 


METROPOLITAN -VICKERS 


ELECTRICAL CO LTD TRAFFORD PARK MANCHESTER, 17 





An A.E.I. Company 





Geared Pass-out Turbines for Industry 


B/B 704 





The Institution of Production Engineers Journal 









“ Newallastic” bolts and studs 
have qualities which are abso- 
lutely unique. They have been 
tested by every known device, 
and have been proved to be 
stronger and more _ resistant 
to fatigue than bolts or studs 
made by the usual method. 


POSSILPARK GLASGOW: N 











PATENT CALIPER GAUGE “:* 


Each month one of the seven main advantages of this fine 
precision instrument wiil be described. 


*@® Many = different gauging @ Can be used for either left 
positions can be obtained. or right hand threads. 


@ The anvils are set so that @ Particularly suitable for the 
they do not roll. gauging of acme forms of 
thread. 


@ All shearing action is : : : 
eliminated. Can be supplied for “GO” 


. only, or “NOT GO” only, or 
® Particularly suitable for both “GO” & “NOT GO” 
gauging shouldered work. combined. 


NOTE THIS MONTH’S IMPORTANT FEATURE 





MANY DIFFERENT GAUGING POSITIONS CAN BE OBTAINED 
Both GO and NOT GO Jaws are adjustable and, as the gauging 
surfaces are radial and are eccentrically mounted, numerous 
gauging positions can be obtained and the necessity for re- 
grinding eliminated. The length of life is, therefore, greatly 
prolonged. 











Write today for a descriptive leaflet to:- 


THE HORSTMANN GEAR CO. LTD., ey 


GRAMS: HORSTMANN 


NEWBRIDGE WORKS.BATH. ENGLAND. BATH 
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SPEEDICUT 


Britain’s 
Best 


Hacksaw 












@ HIGH TUNGSTEN 
STEEL 


@ HIGH SPEED 





@ LONG LIFE 


SPEEDICUT 
= Monee SORES 
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Aluminium and Aluminium Alloys are extruded by us in 
a wide range of shapes either as standard sections, or 
sections to customers’ own designs. Used in almost every 
kind of engineering, they are light, strong, easily worked 
and often need no finishing treatment to protect them 
from deterioration. Kaye extruded sections are used 
extensively by glazing specialists, casement manufacturers, 
aircraft builders and in general engineering work for a 
multiplicity of applications. For electrical engineering 
we offer Aluminium conduit, bushbars, drawn wire, strip. 
stranded conductors and_ steel cored Aluminium 
conductors. 





ALUMINIUM ALLOY BARS 
SECTIONS AND TUBES 
FOR ALL INDUSTRIES 
ALSO COPPER BAR, STRIP, SOLID AND STRANDED WIRE 


Write for full particulars and prices to 


E.&E. KAYE LTD. 


PONDERS END~ ENFIELD- MIDDLESEX 


Telephone.. Howard 1601 Telegrams... Cuwire, Enfield 
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P. B. COW & COMPANY LIMITED 
RUBBER MANUFACTURING SPECIALISTS FOR EVERY INDUSTRY. 
INDUSTRIAL DIV: 470 STREATHAM HIGH ROAD, S.W.16. POLLARDS 4481 
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Fitted any good 
unions lately ? 
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More and more manufacturers are standardizing 
on Enots brass solderless unions because : 





(a) They make a 100% leak proof joint. 


(b) Fitting and assembling costs are 
reduced. 


(c) The range of some 700 compon- 
ents caters for outside diameter 
tube sizes from }” to 1}” and 
for pressures from 4,000 to 
1,000 Ib. per square inch, 
according to size. 





(d) They are specially suitable 
for compressed air and 
hydraulic circuits. 













Enots standard pressure gauge (0-160 Ib. per sq. 
inch) fitted with solderless nut and sleeve 
which enables gauge to be tightened into position 
and facing in any required direction without all 
the usual troubles always experienced when 
the gauge is screwed. 


SOLDERLESS UNIONS 


We invite you to send for our catalogue SF854 which also 


includes details of copper, Bundy steel and flexible tubing. 


BENTON & STONE LTD - ASTON BROOK STREET: BIRMINGHAM 6 - ENGLAND 


RY. 
2DS 4481 
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No. ! Size s 
Rated 30 Amos. 
3 or 4 poic 


INCORPORATING THE ARROW EXCLUSIVE ‘RIGHT-ANGLE’ 
MECHANISM. 


| 

| 

! 

| THE SMALLEST CONTACTORS FOR THEIR RATINGS. 
| ALL RATINGS AT 5S0v A.C. PER POLE. 

| AUXILIARY SWITCHES AVAILABLE, NO, N/C or N/O-N/C. 
| ALL TYPES CAN BE SUPPLIED AS INTERLOCKED UNITS. 
| CONFORMING TO NEMA SIZES 1, 2 & 3. 
| 

| 

| 

| 

| 

| 

| 

| 

| 





No. 2 Size 
Rated 50 Amps 
2 or 3 pole. # 


TO B.S.S. 775 (Revised). C.S.A. APPROVED. 
ee 4 & 5 pole versions also supplied. / 


LATEST /... new 15 amp direct acting contactor 


Make sure you get tull information about the finest contactors made 
today — free on request from 


ARROW ELECTRIC SWITCHES LTD 
HANGER LANE - LONDON : W.65. 






; ize 
Rated 100 Amps 
2Zor3pole. . 





Alé |; 


The most practical plant 








for Cleaning METAL PARTS 


PRIOR TO ASSEMBLY, and BEFORE and AFTER REPAIRS 


goeees A ‘Junior’ type machine supplied to a Midlands 
Motor Car Works 


Dawson 


DE-GREASING 
AND CLEANING 
MACHINES 


A Rotary Drum machine for removing swarf and 
grease from small components. 















Supplied for the washing and drying of Tractor A model ‘A’ machine washing parts of motor 
parts. Crank Shafts, Sumps, Pressings, etc. car engines prior to assembly. 
Dawson Metal Parts cleaning machines are supplied for all branches of the engineering 
industry. Their chief characteristics are robustness of design, small number of working 
parts and simplicity of operation. Space only permits the illustration of four of the 
many types of machines built for quick economical washing and drying of Metal Parts. 

Sole Distributors 


DRUMMOND-ASQUITH (Sales) LTD., King Edward House, New Street, Birmingham. 
Telephone—Midland 343! 


Manufacturers DAWSON BROS. LTD., Gomersal, LEEDS London Works—406 Roding Lane, South Wood- 
Tel.—Cleckheaton 1080 (5 lines) ford Green, Essex. Tel.—Wanstead 7777 (4 lines) 
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dlands oa / 
... Why not let Ford solve it for you? They've | B.H.P.). All supremely suitable for heavy duty 
a pretty range of curves—performance, torque, industrial operation—all possessing the mani- 
fuel and B.H.P., covering Petrol and Vaporising fold advantages of World-wide Ford Service. In 
Oil Engines from 12 to 58 B.H.P. (Diesel 23 to 52 fact whenever there’s a question of curves... 





- wk Aw fellows oc OOS 


All enquiries, please, to your nearest Dealer or to:— 
PARTS DIVISION . DOMESTIC INDUSTRIAL UNIT SALES DEPARTMENT G8 
FORD MOTOR COMPANY LIMITED 
AVELEY DEPOT .- SOUTH OCKENDON - ROMFORD -: ESSEX - ENGLAND 
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PRECISION HEIGHT 
MICROMETER 


@ A precise Height Gauge reading directly to 0.0001’ 
The accuracy of spacing is plus or minus 0.00002" 
The gauging member is a steel cylinder having 
annular rings spaced |” apart, the micrometer 
head has |” movement reading in tenths. 





Hommel Height Gauge is supplied in two sizes’— 1-6" and 
1-12" and with riser blocks up to 48" 





Supplied to leading automobile and aircraft 
manufacturers. Our representative will gladly give a 
di monstration, Gauges sent on approval, 





Rainbow 


103 LANCASTER ROAD:LADBROKE GROVE: LONDON: W:I1 PHONE PARK 9451/2 





Revolutionising machining 
Times on 
NON-FERROUS METALS 





Wadkin Heavy Duty Precision 
Radial Router H.Y.R.5 





High speed milling of the joint face on an engine sump. Photograph 
by courtesy of Messrs. Rolls-Royce Ltd., Oil Engine Division, Derby. 


Tre new high speed milling techniques developed by Wadkin 

guarantee light alloy components being machined in the fastest 
possible times. Unlike conventional machine tools, Wadkin employ 
cutting speeds up to 18,000 r.p.m. This ensures remarkably free 
cutting, an extremely fine finish, and a metal removal rate of 20 cu. 
ins, per minute. It’s a performance that, in some instances, has cut 
down production times by more than 80°,,. If you are face milling, 
pocketing or profiling non-ferrous castings or sheets it would pay you 
to investigate. 

















Wadki 
Telephone: Leicester 6 114 a hh Telephone: MA Yfair 7048-9 


Wadkin Ltd., Green Lane Works, Leicester. London Office: 62 Brook St., London W.1 
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pir a Spiral Bevel and Hypoid Gears offer many advantages for right angle 

drives where high efficiency smooth and silent running are required. 
E.N.V. specialize in the design and manufacture of straight and curved 
tooth bevel gears. They offer collaboration with engineers from the 
project stage on the design of gears and mountings. They have unique 
facilities for the large-scale manufacture of transmissions including 
final drives, differentials and axles for vehicles and agricultural 
equipment, precision gears for aircraft and gears for industrial applications. 





Whiz, 
yn, 
E.N.V. ENGINEERING COMPANY LIMITED my) HYTHE ROAD, WILLESDEN, LONDON, N.W.10 


Telephone : noon ah LADbroke 3622 


TTT 
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ACCESSORIES — 


BRAY 
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LIMITED 


LEICESTER PLACE, LEEDS 2 


Tel: 20981/9 





Grams: ‘“BRAYACS LEEDS 2” 


MASS 
PRODUCTION 
OF PRECISION 
COMPONENTS 
& ASSEMBLIES 

TO FINE 
TOLERANCES 
BY 
NON-SELECTIVE 
METHODS 








Write for oun naw free dacuptne leaflut 





Here is the simple answer to your part numbering 
problems —a precision set of hardened steel type 
enabling you to make up any combination of letters 
and figures. 

Pryor Interchangeable steel type is made in seven 
sizes 1/32”, 1/16”, 3/32”, 1/8”. 3/16”, 1/4”, 3/8’’ and 
is available from stock as a complete fount (as 
illustrated) or as individual pieces and holders for 
hand or machine use. 


EDWARD PRYOR & SON LTD 


BROOM STREET - SHEFFIELD + ENGLAND 
PHONE SHEFFIELD 2316! (5 lines) 
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Aluminium Wire 
for Light Engineering 


Aluminium and aluminium alloys in wire form are available in 
various degrees of strength, hardness and ductility ; but whatever 
the specification, all are light in weight, low in first cost and 
attractive in appearance. No wonder they are used for such a 
variety of purposes—small machined parts such as electric meter 
and clock components, tyre pressure gauges, camera 


accessories and nuts and bolts, for example. 





ALUMINIUM WIRE & GABLE CO. 


Britain’s Largest Manufacturers of Aluminium Wire and Conductors 

Head Office and Works : PORT TENNANT, SWANSEA, GLAMORGAN 

Sales Office : 30 CHARLES II STREET, ST. JAMES’S SQUARE, LONDON, S.W.1 
And at 13 COLMORE ROW, BIRMINGHAM 3. Telephone : Central 2407 








LTD 


Telephone 
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!7 PAYS VOU TO 
BUY MILLING CUTTERS 
AT MAKERS PRICES 
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% Doluery by tum, 


Head Office and Works: NUNEATON 


Branches at: 
Newcastle - London - Birmingham - Bristol - Manchester - Glasgow - Belfast : Leeds 








t 


introducing an industrial microscope for 


the measurement of 
SURFACE FINISH 






The Baker Surface Finish Microscope 
enables the research or production engin- 
eer to see the surface under examination 
magnified in three dimensions: the 
normal linear magnification of a micro- 
scope plus the heights and depths of 
surface contour mapped out by the inter- 
ference fringes to an accuracy of one 
micro-inch. The inset shows turned alu- 
minium alloy with grooves and areas 
where the metal has chipped out. 


Write to the address below for particulars 


R. 


Gram 


S$52V 


MERTON WORKS PURLEY WAY CROYDON SURREY 
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EQUIPMENT FOR — AND MECHANISATION 


RW Barraclough Led 


Manufacturers and designers of Packaging machinery 





Some of the special machines 







designed and manufactured at 







Southport - Supplied to The 
Ministry of Supply - Atomic 
Energy Authority Commonwealth 


Governments - Makers of Radio 





Equipment - Domestic appliances 







Motor Industries, etc, etc. 






Specialists in Hydraulic 
and Pneumatically operated 


machines. 


RWB, 


R. W. BARRACLOUGH LTD, HARTWOOD ROAD, SOUTHPORT, LANGS. 


Grams - Packaging * Southport Phone - Southport - 55661 /2 


5$52V 
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Illustrating the extreme hardness of SINTOX 
Industrial Ceramic, the photograph on the 
right shows a #¢ in. dia. tube of SINTOX 
which, without even chipping, was forced 


through a } in. thick mild steel plate 


SINTOX MECHANICAL APPLICATIONS 


The many mechanical applications of SINTOX industrial 
ceramic, will be of immense interest to the designer 

and mechanical engineer. The remarkable resistance to 
abrasion cf SINTOX makes it particularly suitable 

for such uses as inserts and supports at points where rapid 
wear presents a problem. Already it has made a name 
for itself in the Textile industry, where the advent of 
artificial fibres brought entire:y new problems 

Thread guides made of SINTOX have been 

proved to have up to a hundred times the 

life of those made of hardened steel 








Sintox Technical Advisory Service & 


This service is freely available without obligation to those requiring 
technical advice on the application of Sintox Industrial Ceramics. 
Please write for booklet or any information required enclosing 
blue print if available. 


SINTOX IS MANUFACTURED BY LODGE PLUGS LTD RUGBY 








Theres nothing too big 
for permagic . ioe en 





Heavy machining operations call 
for greater security in holding, 
which only “Eclipse” Magnetic 
Chucks can provide. Use them as 
milling or planing fixtures — we 
will advise on modifications to suit 
your workpieces. 


* * * * * « 


Ask for the latest booklet ‘Some 
facts about Permanent Magnet 
Chucks” 





A ba 





unit | 
Photograph by courtesy of Davy & United Engineering Co. Lid. 
a —the only name for magnetic tools 
JAMES NEILL & Ee... (SHEFPFIECD) L7o * ENGLAND 

Sole , 


Supplies through appointed ‘‘Eclipse’’ Distributors _ — 





ee 
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The leading manufacturers 


of spark machining equipment Mk lil Model 


now introduce their latest 65 kW 





Harvester Tine forging die machined 
from the solid by Spark Machining in 
the hardened state 


2 Jet Compressor Blade Forging Die 
reconditioned by Spark Machining 


3  Layshaft Forging Die, preformed and 
finished by Spark Machining 


A battery of four Sparcatron heads operated from one main control 5 PA R C AT R 0 N 


unit in conjunction with three auxiliary control units. Manufactured by 


IMPREGNATED DIAMOND PRODUCTS 
LIMITED 
GLOUCESTER * ENGLAND 


Sole Agents for the United Kingdom - BURTON, GRIFFITHS & CO. LTD KITTS GREEN BIRMINGHAM 33 








GEORGE COHEN SONS AND COMPANY LTD 





MUTT A 








_ JENA 


HIGH PRECISION MECHANICAL 


FINE MEASURING TOOLS 
Small Bore Gauge 


Range 2 mm. to II mm. 


Passameters 


Supplied in four sizes 0 to 4 inch 


Universal Tool Holder 
External Micrometers 


Supplied in four sizes 0 to 4 inch, 
all with Tungsten-Carbide tips 


Indicating Micrometers 


Supplied in two sizes 0-1” and 1-2” 


Orthotest 
High Precision Indicator 


Reading to .00005 in. 


Catalogue on request 


JOINT SOLE DISTRIBUTORS: 
Selson, 


Tel: Elgar 4000 (10 lines) 


BULWER STREET, LONDON, W.12 
Tel: Shepherds Bush 2020 





The Selson Machine Tool Co. Ltd 


41-45 Minerva Road, N. Acton, London, N.W.10 
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QUALITY 
CON TIT RO XK 


of pressure 
Gdaie castings 





Maintaining the correct chemical analysis 
of die casting alloys, particularly with 
regard to impurity limits, is of paramount 
importance in the production of high quality die castings. 
Our Laboratory is equipped with one of the few 

direct reading spectrographs in use in this country. As a 
result the requirements of the B.S.I. Certification 
Scheme for zinc alloy die castings are far exceeded. Every 
melt is analysed and the holding furnace of 

every machine is checked for impurities at least once 

per shift, enabling any variance from specification 

to be quickly identified. With the utmost confidence, we 
can therefore claim to supply castings only 

of the highest quality. 

Quotations, without obligation, from drawings, 
specifications or samples. 


e000 6 


PRESSURE DIE CASTINGS 
IN ZINC, ALUMINIUM AND SOFT ALLOYS 


SPARKLETS LIMITED 


Tottenham, London, N.1!7 
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. DAVID BROWN 
= 
HH Q Our Inspection Department insists on a tolerance 
tT of ~0:0002 in. per inch of facewidth on helix for 
+ gears to be shaved. Can this be maintained on the} = (MMT & ) 9 (UU. Reedy 6 
aa No. 7 Hydrax machine? 
rH A Simplicity itself, as the exact helix angle is 
— set directly on the angular hob traverse a 
HH scale. Furthermore, any possibility of helix 
on angle variation due to wear is eliminated 
am as the No. 7 Hydrax operates without 
c differential, spiralling gears or lead screw. 
— WRITE NOW FOR LEAFLET M 104.4 
288 a | 
rH fl NO. 7 HYDRAX 
He GEAR HOBBING 
ae MACHINE 
| 
Q We already know that the S6H Gear Shaving 
Machine meets our requirements for standard spur 
and helical gears. Willit also shave our shoulder 
sis gears? 
th A This machine will accommodate all types 
nt P.) of gears as three different shaving tech- 
7S, niques can be used. These are AXIAL 
Ww TRAVERSE and OBLIQUE TRAVERSE 
a for standard gears and TANGENTIAL 
- TRAVERSE for shoulder gears. 
ry WRITE NOW FOR LEAFLET M 103.9 
of a 
ce i Ease of loading is a feature of both 
- machines as gears are mounted 
“wi S6éH horizontally at waist height. Both can 
z GEAR SHAVING be arranged for automatic loading 
5, MACHINE with repeat cycle operation and 
* leaflet M105.5 gives details of 
equipment available. 
THE 
! CORPORATION (SALES) LIMITED 
: : MACHINE TOOL DIVISION 
Please address your replies to Gear Quiz. gpvrannia works aia inal 


MANCHESTER 3 
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WE INVITE YOUR 
ENQUIRIES FOR: 


LET 

US 

BE 

YOUR 
MACHINE 
SHOP 


Capstan, turret and centre 
Milling—all 
internal, surface 


lathe work : 
types 
and universal grinding. 
GSIP jig-boring, drilling, 
shaping, honing, etc. also 
for tool work. Ours is a 
complete machine shop to 
meet your every need. 


A.|.D. and A.R.B. 
Approved. 


MARSDEN & SHIERS LTD. 


DAVIS ROAD - CHESSINGTON - SURREY 
Phone ELMBRIDGE 5333-4 











small wonder 


Illus.: Type 334C40 
Geared Motor, with 
A.C. and D.C. inter- 
changeable frames 
1-20 r.p.m. Torque: 
20-10 Ibs/ins. 





The wide range includes: 


UNIVERSAL 1/250 to } h.p. 
SINGLE, SPLIT PHASE 
1/100 to } h.p. and 

CAPACITOR 1/80 to 1/6 h.p. 
3-PHASE 1/20 to 1/3 h.p. 
SYNCHRONOUS 1/100 to 1/16 
h.p. 
SHADED POLE 1/60 h.p. at 1,300 
r.p.m. 
* GEARED UNITS 0.125 to 600 r.p.m. 
Torque up to 850 lbs/ins. 


Make use of our vast resources 
and many years of experience. 


FRACTIONAL H.P. MOTORS LTD 
ROOKERY WAY, HENDON, N.W.9. Phone: Colindale 8022/4 
Also 6, Lansdowne Road, Erdington, BIRMINGHAM, 24 


Phone: Erdington 4600 














institution publications 


Recent additions to the list of publications 
published by the Institution of Production Engineers are : 


“The Teaching of Production Engineering at University Level” 
(Report of the Delft Conference — reprinted from 
the Journal) Price 3/6 per copy (plus postage and packing). 


“Variety Reduction—Simplification, Standardisation, Specialisation” 
Two Papers by Professor H. W. Martin 

(published jointly with the British Standards Institution and the British 
Productivity Council) Price 5/- per copy (plus postage and packing). 


“The Scope for Operational Research in Industry” 
by Stafford Beer. (The 1956 George Bray Memorial 
Lecture) Price 10/- per copy (plus postage and packing). 


‘-----------_ 


oi 


Now reprinting 
in response to demand 


“So You’re Going to a Meeting” 


by SiR WALTER PUCKEY 
Price 5/- per copy 
(plus postage and packing) 


The above publications may be ordered from the 


Institution of 
Production Engineers 
10 Chesterfield Street 
London W1 


- 


All remittances should be made payable to 


“The Institution of Production Engineers” 
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PRECIMAX MPH 


ANGULAR HEAD MACHINE 
GRINDING CAMSHAFTS AT THE ROVER CO. LTD. 


For form grinding shoulders and flanges on these camshafts, the Rover 
Company use the PRECIMAX angular system, which is unsurpassed in 
its combination of accuracy and speed of production. The machine shown 
is the PRECIMAX MPH.10/24/45/99 Cylindrical Grinding Machine, one of 
a complete series of angular head machines which embody such valuable 
features as the combined hydraulic tailstock and wheel truing device. 
Models are available with alternative wheelhead angles of 30 deg. and 
45 deg., and with direct or oblique wheelhead approach. Full details of 
the entire range are available on request. 


CROSS HILLS -KEIGHLEY - YORKS 
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BUT IT’S 
BETTER TO 
INSTALL UDAL 
PRESS GUARDS 


“eaeweweeeeee 





Many a pressworker exposes himself to danger because the 
guard slows him down, irritates him, frustrates him. That’s 
one good reason for fitting Udal ‘ Fastrip’ guards. Guard and 
clutch are synchronised to ensure split-second timing, allowing 
the highest standard of safety without impeding production. 
Send for details today. 





J. P. UDAL LIMITED JE 


INTERLOCK WORKS, COURT RD. 
BIRMINGHAM 12. TEL: CAL 3114 
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phone 


STAINES 
2242 


TAPPING HEAD 
OPTICAL & MECHANICAL DEVICES 


3 & 4 WESTHEAD CHAMBERS -: GEORGE ST. 
KINGSTON ROAD - STAINES - MIDDLESEX 











HAVE YOU HAD YOUR COPY ? 








RAPID THREAD REPAIR 


CUTE.SCRAP COSTES simevr 























HELI-COIL 


SCREW THREAD INSERTS 


Provide astronger than original thread 
which will not strip, is rust and cor- 
rosion proof and unaffected by vibra- 
tion. Available in single size and range 
kits, Heli-Coil rapid thread repair is a 
must in every machine shop. 


ORDER YOUR KIT NOW! 
FROM YOUR TOOL DEALER 


ARMSTRONG. PATENTS CO. LTD. 


YORKereee BEVERLEY - 82212 






BEVERLEY: 
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, ” Wonder 
af Plastics 


The new 6-seater Vauxhall Velox Dormobile Estate 
Car is a conversion of the standard saloon body, 

by the addition of a polyester/glass fibre extension. 
Beetle polyester resin—a B.1.P. product—is used in 
moulding the light, strong extension and lift-up rear door. 


— 




















The Heron Direction Finder 
is used for position fixing for 
small craft. It incorporates 
parts moulded from Beetle 
—a B.I.P. product—and 
the coils are ‘potted’ 

in Beetle resins. 


The versatile Regna Cash 
Register is used in 
self-service stores, 
; departmental stores and 
/ small shops throughout 
Europe. The attractive, 
} strong housing is moulded 
from Beetle—a B.1.P. 
| product —by Norsk 
Teknisk Porselens : eee ; ; 
A/S, Norway. In ships and shops, in cars and catering, plastics 
to-day play their part. Their role may be 
contributory, it may be fundamental, but the 
wonder of plastics is in their versatility, their 
infinite possibilities. Types and grades are innumerable, 


each with its own properties—and limitations — 


B.I.P. SERVICES: 


| The full resources of the B.LP. presenting a wide field of choice to the intending user. 
Research, Technical Development and 5‘ P ‘al: f; Pere 
wari Design services are at the disposal of The leading plastics materials manufacturers maintain 
7S | manufacturers interested in_ the : a Seed ; d : 
ad | possibilities of plastics. Advice will extensive consultative and development services and none is 
or- gladly be given on any problem P . : 
ra- concerning plastics applications, better qualified to advise and assist than B.I.P. 
i. irrespective of the type of material 
involved. 
fs 


B.1.P. CHEMICALS LIMITED - Oldbury ° Birmingham Telephone: Broadwell 2061 [PP 


LONDON OFFICE: 1 Argyll Street, W.1. Telephone: Gerrard 7971 
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Change to 


ROCKWELL 
HELICAL 
CLAMPS 


BRITISH PATENT 


Why waste time building up 


ALL SIZES rickety, makeshift clamps 
DELIVERED with anything that’s handy? 
EX-STOCK Get on the phone today and 


ask for full information about 
Rockwell Helical Clamps. 
These ingenious clamps have 
been designed for simple 
quick and positive mounting, 
with negligible clamp projec- 
tion over work piece. Each 
clamp is a complete unit, 
with no parts to lose. 


FLeT GIVING Pp, 


Cc 
\CAL DETAILS Es 





_-7ODAY! / 


nt 
@ write OR pro iow 
sizes A 
WELSH HARP, EDGWARE ROAD, 
LONDON, N.W.2. GLAdstone 0033 


Also at 
Birmingham— Springfield 1134/5. Stockport—Stockport 5241. Glasgow— Merrylee 2822 
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GIVE A LIFT 
TO GREATER 
PRODUCTION 


Sturdiness and reliability are the hall-marks 
of all Ransomes products. Our forklifts are 
designed for the toughest job, not for the best 
or even average conditions. The many special 
features of Ransomes Forklifts mean high 
nee operating efficiency and maximum reliability, 
with lowest maintenance and downtime 
costs. Ask for catalogue—or a visit from 


our mechanical! handling experts. 


Our range of Electric Trucks 
includes Forklift) Trucks, Platform, 


Trucks, Crane-trucks and Tractors 


af ¢\RS v Ng 

AS %. 
an es 
\, Owe / 


4 
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RANSOMES SIMS & JEFFERIES LTD., ORWELL WORKS, IPSWICH 





this bad]y 


worn 
spur 












replaced 
promptly and 
accurately 

be by this 





We supply Spurs, Spirals, 
Bevels, Worms and Wheels, 
cemplete or from customers 
blanks. 

Your enquiries will receive 
prompt and reliable 
attention. 


RELIANCE GEAR & ENGINEERING CO. (SALFORD) LTD. 
DICKINSON STREET SPRINGFIELD LANE SALFORD 
MOTOGEARS 


Phone: BLAckfriars 


0164 & I715 Grams 











1 TON 


HOLT 


PNEUMATIC PRESSES 


600 Ib. 
3 TON 


* For 
BLANKING, PIERCING, 


BROACHING, FORMING, ETC. 


OR WHEN USED WITH A VIBRATOR FOR— 


RIVETING AND PEENING. 


HOLTITE. 
CLAMPS 


These versatile Toggle 

















Clamps are available 

in various sizes. For 

powerful grip, accurate Write NOW 
=== and speedy location of for full details 

work, they have no di 
——— equal. and leaflets 











JAMES HOLT ENGS. LTD. 
MILTON WORKS, MULE ST., BOLTON, LANCS, ENG. 
ques Phone: BOLTON /209 gam 
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Heat 
where you 
want it 





\ 





Use electricity and bring the heat to the job 
| instead of having to bring the job to the 
heat. Heat can be applied wherever it is 
possible to bring a pair of wires—and so 
the heating process can be right in the 
line of production. 


You get much finer control with electricity, too. 
Temperatures can be controlled auto- 
| matically—and the constant heat value 
of electricity means that you know that 
the treatment is precisely what is re- 
quired. Not only temperatures but the 
operation of a complete heating unit can 
be controlled automatically. Electric 
heating equipment can be arranged to 
start, run and shut down to any process 
requirement or time and temperature 
} cycle. 


PARTE TiC 








| Heat where you want it, perfect control, 

cleanliness, lower labour costs and better 
? working conditions are some of the ad- 
vantages of using electricity for heating. 
Heating is just one of the many ways in 
which electricity plays a vital part in the 
| drive for greater productivity. 


Electricity 
increases 
Productivity 


“Induction and Dielectric Heating’, just pub- 
lished, is a very important addition to 
the E.D.A. series of books on Electricity 
and Productivity. Other titles available 
are Electric Motors and Controls, 
Higher Production, Lighting in Industry, 
Materials Handling, and Resistance Heat- 
ing. Price 8/6, or 9/- post free. 

If you would like further advice or in- 
formation on how electricity can improve 
productivity, get in touch with your 
ELECTRICITY BOARD, or with E.D.A. 
They can lend you, without charge, films 
about the uses of electricity in industry. 





issued by the 
le British Electrical Development Association 
5 2 Savoy Hill, London, W.C.2 
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600 Group Service 


to the 
POWDER METALLURGY 
INDUSTRY 


Time 
®unaranteed 








Arrivals and departures of staff, 

time on the job, records of 
overtime, staggered meal hours and other man- 
hour statistics—all are recorded and guaranteed 
by GLEDHILL-BROOK. 





These essential figures, important to every 
costing system in industry, are clearly and 
quickly available in unit form for analysis and 
filing. 
Gledhill-Brook Time Recorders are supplied | 
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